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Tub sub-title of this little volume indicates that prac¬ 
tically all the processes involved in the cultivation of 
jute plants, the extraction of the fibre, and the trans¬ 
formation of the fibre into useful commodities, have 
been considered. In addition, every important branch 
of this wide industry is liberally illustrated, and the 
description, although not severely technical, is suffi¬ 
ciently so to enable students, or those with no previous 
knowledge of the subject, to follow the operations 
intelligently, and to become more or less acquainted 
with the general routine of jute manufacture. As a 
matter of fact, the work forms a medium of study for 
textile students, and a suitable introduction to the more 
detailed literature by tjie authors on these textile 
subjects. 
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THE JUTE INDUSTRY 

FROM SEED TO FINISHED CLOTH 


CHAPTER 1 

J\ FKODU'- 1()KV 

rilF. Iiv maul libras used lor urdinarv textile purposes 
are cotton, flax, pile* silk anil wool , m this group jute 
lias been considered in general as being of the least 
value, not only m regard in puce, but also m regard to 
utility. It is only under phenomenal conditions which 
arise from a great upheaval such as that which took 
place during the world's great war from 1914 onwards 
that, from a commercial pops! of view, the extreme 
importance of the jute fibre and its products are fullv 
realized. Millions of sand bags were made from the 
year 1914 to the year 1918 solely for military purposes, 
while huge quantities of jute cloth were utilized as the 
covering material for food stuffs of various kinds, thus 
liberating the other textile fibres and cloth for equally 
important purposes It is on record that in one short 
period of fourteen days, 150,'00(1,000 sand-bags were 
collected, packed and despatched Irom-Dumlce to be used 
as protective elements m various ways and seats of 
conflict. 

A glance into the records ot the textile industries 
will reveal the’•fact that the jute fibre was practically 
unknown m these islands a hundred years ago. 
Unsuccessful attempts were certainly made to import 
the fibre into Greai Britain in the latter part of tile 
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18th century, and it lias been used in India for centuries 
in the making of cord, twine and coarse fabrics, because 
the fibre is indigenous to that country. And since all 
the manufacturing methods there, for a considerable 
time were manual ones, the industry- -if such it could 
be called moved along slowly, providing employment 
only for the needs ot a small section of the community 
on the Eastern shores 

The first small imports of jute fibre were due to the 
instigation of I )r. Roxburgh and tile least India Company, 
but it was only after repeated requests that any attempt 
was made to utilize the samples of jute for practical 
experiments The fibre was so unlike any of the 
existing staples that those interested in textiles were not 
anxious to experiment with it, but ultimately they 
were persuaded to do so ; these persistent requests 
for trials, and the interest which was finally aroused, 
formed flies nucleus of (lie existing, important jute 
industry. 

Apart from the above-mentioned Efforts the intro¬ 
duction of the jute fibre into Great Britain was delayed 
until 1822, when the first small consignment reached 
Dundee -now the Western home of the jute industry. 
This quantity was Imported into this country with 
the special object of having it treated by mechanical 
means, much m the same Way as flax fibre was being 
treated. At this period Dundee was a comparatively 
important textile centre m regard to the spinning and 
weaving of flax and hemp ; it was, in consequence, 
i only natural that the longer, but otherwise apparently 
similar and coarser, jute fibre should be submitted to 
the machinery in vogue for the preparation and spin¬ 
ning of flax and hemp. When we say similar, we mean 
in general appearance ; it is now well-known that there 
is a considerable difference.between jute fibre and those 
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of hemp and flax, and hence the modifications in pre¬ 
paration winch had ultimately to be introduced to 
enable the jute fibre to he successfully treated. These 
modifications shall be discussed at a later stage. 

It might be stated that while only 368 cwt. of jute 
fibre was reported as being shipped from Calcutta to 
this country in 1828, the imports gradually increased 
as time passed on The yarns which were made from 
the fibre were heavier or thicker than those in demand 
for the usual types of cloth, and it was desirable that 
other types of cloth should be introduced so that these 
yarns could be utilized About the year 1838, represen¬ 
tatives of the Dutch Government placed comparatively 
large orders with the manufacturers for jute bags to 
be used for earning the crop of collee beans from 
their West Indian possessions The subsequent rapid 
growth of the industry, and the demand lor newer 
types of (doth, are perhaps due more to the above 
fortunate experiment than to any other circumstance. 

By the year or season 1850-51, the British imports 
of jute fibre had increased to over 28,000 tons, and they 
reached 46,000 tons m the season 1860-61. Attention 
meanwhile bad been directed to the possibility of manu¬ 
facturing jute goods by machinery in India- the seat 
of the cultivation and growth of the fibre. At least 
such a probability was anticipated, for in the year 
1858 a small consignment of machinery was despatched 
to Calcutta, and an attempt made to produce the 
gunny bags which, were tvjucal of the Indian native 
industry. 

The great difference between the more or less unorgan¬ 
ized hand labour and the essential organization of modern 
mills and factories soon became ajijxirent, for in the 
first place it was difficult to induce the natives to remain 
inside the works.durmg the period of training, and 
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equally difficult to keep the trained operatives constantly 
employed. Monetary allairs induced them to leave the 
mills and factories tor their more usual mode of living 
m the country. 

In the face of these difficulties, however, the industry 
grew in India as well as in Dundee. For several years 
before the war, the quantity of raw jute fibre brought to 
Dundee and other British ports amounted to 200,000 
tons. During the same period preceding the war, 
nearly 1,000,000 tons were exported to various countries, 
while the Indian annual consumption: due jointly to 
the home industry and the mills m (he vicinity of 
Calcutta—reached the same huge total of one million 
tons 

The growth of (he jute industry m several parts of 
the world, and consequently its gradually increasing 
importance in regard to tin- production of yarns and 
cloth for various purposes, enables it to be ranked 
as one of the important industries m the textile group, 
and one which may perhaps attain a much imuc impor¬ 
tant position m the near future amongst our national 
manufacturing processes As a matter of fact, at the 
present time, huge extensions are contemplated and 
actually taking plage in India. 



CHAPTER II 


CULTIVATION 

Botanical and Physical Features of the Plant. Jufe 
fibre is obtained from two varietno of plants which 
appear to differ only in the shape of the fruit or seed 
vessel. Thus, the fruit of the variety torchorus Cap- 
siilaris is enclosed in a capsule of approximately circular 
section, whereas the fruit of the variety Cvrchnrus 
Olitorius is contained in a pod. Both belong to the 
order Tiliacea, and are annuals cultivated mostly in 
Bengal and Assam. 

Other varieties are iecordt'd, eg the Ctinhorns 
faponiats of Japan, and the Corchorus Mompoxdms 
used in Panama for making a kind of tea, while one 
variety of jute plant is inferred to in the book of Job as 
the Jew’s Mallow; this variety C. Ohtorius, lias been 
used in the East from time immeiijorial as a pot herb 

The two main varieties G, Capsular# and C. Oliiortm 
are cultivated in Bengal for the production of fibre, 
while for seed purposes, large tracts of land arc cultivated 
m Assam, and the seeds exported for use principally 
in Mymensingh and Dacca. 

The above two varieties of the jute plant vary in 
height from 5 to 15 feet, and, in a normal season, reach 
maturity in about four months from the time of sowing. 
In some districts the stems of jute plants are Some¬ 
times rather dark in colour, but, in general, they are 
green or pink, and straight with a tendency to branch. 
The leaves are alternate on the stems, 4 to 5 inches in 
length, and about Ij inches in breadth with serrated 
edges., Pale yellow flowers spring from the axil 
*5 
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(axilla) of the leaves, and there is an abundance of 
small seeds m the fruit which, as mentioned, is 
characteristic of tile variety. / 

While many attempts have been made to cultivate 
jute; plants til various parts of tile world, the results 
seem to indicate that the necessary conditions for the 
successful cultivation of them are completely fulfilled 
only m the Bengal area, and the geographical position 
of this province is mainly responsible for these con¬ 
ditions On relerrmg to a map of India, it will be seen 
that Bengal is directly north of the bay of that name, 
and is bounded on the north hv the great Himalayan 
mountains. 

During tile winter period when the prevailing winds 
are from the north, large areas ot the mountainous 
regions are covered with snow, but when the winds 
change and come trom the south, and particularly 
during the wanner weather, the moist warm air raises 
the general temperature and also melts much ot the 
snow on the mountain tracts. The ram and melted 
snow swell the two gieat rivers on the east and west of 
Bengal -the Patna and the Brahmaputra and the 
tremendous volume of water carries down decayed 
vegetable and animal mailer winch is ultimately spread 
on the flat areas of Bengal as alluvial deposits, and thus 
provides an ideal lavei of soil for the propagation ol the 
jute plants; 

The cultivation of land for the growing of jute plants 
is most extensively conducted in the centres bordering 
mi the courses of the rivers, and parliCfflJarly in 
Mymensmgh, Dacca, Hooghly and Pabna, and while 
90 per cent, of the fibre is produced m Bengal, Orissa 
and Bihar, there is 10 jier cent, produced outside these 
areas. 

The Con-horns Capsnlaris variety is usually cultivated 
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m the higher and richer soils, while the Curclwru't 
Ohtonus "variety is most suited for the lower-lying 
alluvial soils, and to the districts where the rainfall 
is irre^uiav; indeed, the ('. Ohlorui', new he grown in 
Certain other districts of India which appear <|lllte 
unsuitable for the C Cu/we/itm. 

The fanning operations m India are rather simple 
when compared with the corresponding operations in 
this country ; there is evidently not the same necessity 
for extensive working ot the Indian soil as there is lor 
the heavier lands ; another reason for the primitive 
Eastern methods may lie tile absrme of horses. 

The ploughs are made of wood and faced with iron. 
Bullocks, in teams of two 01 more, are harnessed to the 
plough as shown ill lug I where a field is being ploughed 
as a preliminary process in pitc cultivation [lie 
bullocks draw the plough in much the same way as 
horses do ui this countrv 

The operation o[ ploughing breaks up the soil, while 
the rough clods mav be broken by hand mallets or by 
the use of the “ hengha ” a piece of tree boll harnessed 
at the. ends to a pair of bullocks 

The breaking up of the land prepares it for the cleaning 
process which is performed 1>\ what are termed 
“ ladders ” ; these ladders are made of a few bamboos 
fixed cross-wise and provided with projecting pins to 
scratch or open the soil, and to collect the roots of the 
previous crop ; they are the equivalent of our harrows, 
and may be used repeatedly during the winter and 
spring seasons so that a fine tilth may he produced. • 

When manure is essential, it is applied m the later 
ploughings, but other large areas have artificial or chemi¬ 
cal manures added at similar stages m the process. 
Farm-yard manure is preferred, but castyr-cnke and the 
water hyacinth--*', weed constitute good substitutes. 
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After the soil has been satisfactorily prepared, tile 
seed is sown by hand at the period winch appears most 
suitable for the particular district The usual sowing 
time is from February to the end of May, and even in 
June m some districts where late crops can be obtained. 



Fir. 1 
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There are early and late varieties of I lie plants, and a 
carefully judged distribution of the varieties of seed 
over the districts for the growing period will not only 
yield a succession of crops for easy harvesting, but will 
also help the farmer in the selection of seeds for other 
areas where atmospheric conditions differ. 




CULTIVATION 


9 


it is a good practice, where possible, to sow the seed 
in two directions at right angles to each other, and thus 
secure as uniform a distribution as possible. The 
amount, of seed used depends partly upon the district, 
and m general from ltllbs to fiOlbs per acre are sown. 
The seed may cost about S annas or more per ser (about 
2 lbs.). 

Plants should be specially cultivated for the produc¬ 
tion of seed m order to obtain the best results from these 
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seeds for fibre plants. Many of the ryots (farmers) use 
seed which lias been collected from plants grown from 
inferior seed, or from odd and often poor plants ; they 
also grow plants year alter year on the same soil. The 
fibres obtained, as a rule, and as a result of this method 
of obtaining seeds, gradually deteriorate , much better 
results accrue when succession of crops and change of 
seed are carefully attended to. 

If the weather conditions are favourable, the seeds 
will germinate in/! to 10 days, after which the plants 
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grow rapidly I lie heat and showers ol ram combined 
soon form a crust on the soil which should be broken ; 
this is done by means of another ladder provided 
with long puts, and big 2 illustrates the operation in 
process. I his second laddering process opens up the 
soil and allows the moisture and heat to enter. The 
young plants are now thinned, and the ground weeded 
periodically, until the plants reach a sullieicnl height or 
strength to prevent the Weeds from spreading. 

The space between the growing plants will vary 
according to the region , if there is a teiidem v to slow 
growth, there is an abundance of plants ; whereas, the 
thinning is most severe where the plants show prospects 
ot growing thick and tall. 

In a normal season the plants will reach maturity m 
about dj to 4 months from the time ot sowing. Although 
diflercnt opinions are held as to the best time for har¬ 
vesting, that when the fruits are setting appears to bo 
most m favour; plants harvested at this stage usually 
yield a large quantity ol good fibre which can be 
perfectly cleaned, and which is of good spinning quality. 

The plants are rut down by hand and with home-made 
knives ; m general, these knives aie of crude manu¬ 
facture, bill they appear to be quite suitable for the 
purpose A held of into plants ready tor cutting will 
certainly form a delightful picture, hut the prospect 
of the operation of cutting indicates a formidable 
piece of work since it requires about 10 lo 14 ions of 
the green crop to produce about 10 to 15 ewt. of clean 
dry fibre 
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Thk method ul separating the bust layer (m winch the 
fibres tire embedded) from the stem of the plant requires 
a large supply nt water, since the plants must be nun- 
plelelv submerged m the water lor a period varying 
from S to 31) days ; such time is depemlent upon Hie 
period of the year and upon the district in which the 
operation is pei formed 

lhc above operation ol detaching the hast layer from 
the stem is technically known as “ retting," and a pood 
type of ret tine or sleeping place is an oil-set of a run, 
blanc h, or stream where 11 re water moves slowly, or 
e\eii remains at rest, during the time the plants are 
under treatment. 

file disintegration ol the structural part of the plant 
is due to a bacterial action, and gas is given oil during 
the operaiion The tarnier, or ryot, and his men know 
what progress the action is making by the presence ot 
the air bells winch rise to the surface ; when the forma¬ 
tion ot air bells ceases., (lie men examine (he plants 
daily to see that tile epilation does not go too far, 
otherwise the fibrous layer would be injured, and the 
resulting fibre weak The stems are tested in fliesp 
examinations to see if the fibrous layer, or bast layer, 
will strip off deals from the wood or stem When the 
ryot considers that the layers are separated from the 
core sufficiently easy, the wink of sleeping erases, and 
the process of stripping is commenced immediately. 
Tills latter process is conducted in various ways 
depending upon .Hie practice in vogue in the district. 
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In one area the men work amongst the water breaking 
up the woody structure of the retted plants by means 
of mallets and cross rails fixed to uprights in the water ; 
others break the stems by hand ; while in other eases 
the stems are handed out of the watei to women who 
strip off the fibrous layer and preserve intact the cen¬ 
tral core or straw to be used ultimately for thatching. 
The strips of fibre are all cleaned and rubbed in the water 
to remove all the vegetable impurities, ami finally the 
fibre is dried, usually by hanging if over poles and 
protecting it from the direct rays of the sun. 

If the water supply is deficient m the vicinity where 
the plants are grown, it may be advantageous to convey 
the fibrous layers to some other place provided with a 
better supply of water for the final washing and drying ; 
imperfect retting and cleaning are apt to create 
defects in the fibre, and to cause considerable 
trouble or difficulties m subsequent branches of the 
industry. 

Fig. 3 illustrates photomicrographs ot cross sections 
of a jute plant. The lower illustration represents 
approximately one quarter of a complete cross section. 
The central part of the stem oi pith is lettered A ; the 
next wide ring B is the woody matter ; the outer 
covering or cuticle is marked C ; while the actual 
fibrous layer appears between the parts B and C, and 
some of the fibres are indicated by I). The arrows 
show the corresponding parts in the three distinct 
views. The middle illustration shows an enlarged view 
oj: a small part of the lowest view, while the upper 
illustration is a further enlarged view of a small section 
of the middle view. It will be seen that each group of 
fibres is surrounded by vegetable matter. 

Another method of stripping, the fibrous layer off the 
stems or stalks, and one which is practised in certain 
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districts with the object of preserving the straws, con¬ 
sists in breaking off a small portion, say one foot, at 
the top end of the stem ; the operative theft grasps the 
tops by the hand and shakes the plants to and fro in the 
water, thus loosening the parts, after which the straws 
float out, leaving the fibrous layer free. The straws are 
collected for future use, while the fibre is cleaned and 
washed ill the usual way. 



CHAPTER IV 


ASSORTING AND BATING JUTE FIBRE 

The Indian raw jute trade is conducted under various 
conditions. The method of marketing may be of such 
a nature.that the farmers in some districts may have to 
make a rough assortment of the fibre into a number of 
qualities or grades, and these grades are well known 
in the particular areas ; on the other hand, the farmers 
may prefer to sell the total yield of fibre at an overhead 
price per maund. A maund is approximately equal to 
821bs., and this quantity forms a comparatively small 
bundle. In other cases, the fibre is made up into 
what is known as a “ drum ” ; this is a hand-packed 
bale of from 11 to 3 or 31 maunds ; it is a very 
convenient size for transit in India. 

Practically one half of the total jute crop, of 9 to 10 
million bales of 400 lbs. each, is used in India, and the 
remaining half is baled for export to the various parts 
of the world ; a little over one milion bales are exported 
annually to Great Britain, the bulk of this fibre comes to 
Dundee. 

It is practically impossible for foreign purchasers to 
see the material at the assorting stations, but the 
standardized method of assorting and grading enables a 
purchaser to form a very good idea of the quality of 
the fibre, and its suitability or otherwise for special 
types of yarn and cloth. Thus, a form of selecting and # 
grading has been established on a basis that provides 
a very large amount of jute each year of a quality 
which is known as “ a first mark.” A mark, in general, 
in reference to fibre, is simply some symbol, name, 
letter, monogram or the like, or a combination of two 
1 $ 
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or more, oft-times with reference to some colour, to 
distinguish the origin of the fibre, the baler, or the 
merchant. 

In normal years there is also a large quantity of fibre 
of a better quality than what is known as “ first mark,” 
and this better quality is termed “ tine jute ” ; while 
there is vet a further lot, the .quality of which is below 
these good ones. Since there are hundreds of different 
marks which are of value only to those connected 
directly with the trade, it is unnecessary to dwell on 
the subject. The following list, however, shows quota¬ 
tions of various kinds, and is taken from the Market 
Report of the Dundee Advertiser of March, 1920. The 
price of jute, like Iflmost everything else, was at this 
date verv high,- so m order to make comparisons with I lie 
1920 and normal prn.es, we introduce the prices fur 
(he corresponding grade, first marks, for the same 
month in the rears 1915 onwards. 

Jill. OKI! I'.S l\ M \|« li 
Elio l M UUC; 


Year 

r>ue 

1 < (/ 

ha ton 

1915 

27 

to 55 15 

191(5 

. 44 


1917 

. 42 10 


1918 

. 51 


1919 

49 


1920 

. 70 

(spot) 


It is necessary to state that the assorting and balings 
are geneiallv so uniform that the trade ran be conducted 
quite satisfactorily with the aid of the Usual safeguards 
under contract, and guarantees regarding the properties 
of the fibre. 

After these assorting operations are completed, the 
jute fibre is made up into bundles or “ bojalis ” of 
200 lbs each, and two of these v 200 lb. bundles are 



ASSORTIN', AND IIAI.IXO JUT]', MUR] 


17 


subsequently made up mto a standard bale, the weight 
of which is 400 lbs. This weight includes a permitted 
quantity of binding rope, up to 0 lbs. in weight, while 
the dimensions m the baling press of the 4001b. bale are 

4-1" x r~ 6 " x r 4 ". . 



I'll, 4 

\.\MW S C AKK\ I \<5 sum. 11 \ 1.1 s OF II II. 
lie,iu i'kom now. io eiu.ss noesi 


Large quantities of the smaller and loosely-packed, 
bales are conveyed from the various places by boats to 
the baling houses or press houses as they are termed. 
These are very large establishments, and huge staffs 
of operatives are necessary to deal rapidljwmd efficiently 
with the large nutfibcr of bales. In Fig. 4 scores of 
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natives, superintended by a European, are seen carrying 
the smaller bales on their heads from the river boat to 
the press house. It is, of course, unnecessary to make 
the solid 400 lb. bales for Indian consumption ; this 
practice is usually observed only for jute winch is to 
be exported, and all such bales are weighed and measured 
at the baling station by a Chamber ot Commerce expert. 

Most of the baling presses used in the press houses m 
the Calcutta district are made in Liverpool, and are 
provided with the most efficient t\pr of pumps and 
mecliamcal parts log. 5 illustrates one of these huge 
presses with a number of natives m close proximity. 
Two or three distinct operations are conducted simul¬ 
taneously by different groups of operatives, and ingenious 
mechanism is essential for the successful prosecution 
ot the work. Two such presses as that illustrated in 
Fig. 5 are capable, under efficient administration, of 
turning out 130 bales of 400 lbs. each m one hour. The 
fibre is compressed into comparatively small bulk by 
hydraulic pressure equal to 6,000 lbs. pei square inch, and 
no packed bale must exceed in cubical capacity 11 cubic 
feet after it leaves the press ; it is usual for freight 
purposes to reckon 5 bales or 55 cubic feet per ton. 
(Now changed to 50 cubic feet ) 

The jute bales arc loaded either at the wharf or in the 
river from barges into large steamers, many of which 
carry from 30,000 to 46,000 bales m one cargo to 
the European ports. One vessel brought 70,000 
bales. 

, As already mentioned, jute is sold under guarantees 
as to quality, and all disputes must be settled bv arbitra¬ 
tion. Although this is the usual method of sale, it 
is not uncommon for quantities of jute to be shipped 
unsold, and such quantities may be disposed of on the 
" Spot.” It'is a common practice to sell a number of 
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bales to sample, such number depending geneiaily upon 
the extent of the quantity, or “ parcel,” as it is often 
railed. The Contract forms arc verv complete, and 
enable the business to be conducted to the satisfaction 
of all concerned in the trade. 

It will be understood that, m the yearly production 
of such a large quantity of jute fibre from various 
districts, and obtained from plants which have been 
grown under vanablcclimatic and agricultural conditions, 
ill some eases tile fibre will be ot the finest type pro- 
nimble, while in other rases it will he ot a very indifferent 
type and unsuitable for use m the production of the 
ordinary classes of yarns and fabnes. On the other 
hand, it should be stated that there is such a wide range 
of goods manufactured, and additional varieties occasion¬ 
ally introduced, that it appears possible to utilize all the 
kinds of fibre in any year ; indeed, it seems as if 
the available types of fibre each season create 
demands tor a corresponding type ot manufactured 
product. 

The crops produced will, obviously, vary in amount 
and value annually, but a few figures will help the 
reader to estimate m some degree the extent of the 
industry and its development in various parts of the 
world. 


EXPORTS OF Jtrrg; FROM INDIA 


Year 


1828. 

18 

1832. 

182 

1833 

300 

1834. 

828 

1835. 

1 222 

1836. 

16 

1837. 

171 


Hales 


The bales during 
i - tins period weighed 
* 300 lbt. each 
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JUTE PRODUCTION IN INDIA. 


Season 

Tons. 

Bales 
(400 lbs). 

J850-51 . 

28,247 

158,183 

1860-61 

46,182 

258,619 

1862-63 

108,776 

609,146 

1863-64 

125,903 

707,056 

1872-73 . 

406,335 

2,275,476 

1880-81 . 

343,596 

1,924,137 

1886 87 . 

413,664 

2,316,518 

1892-93 

586/258 

3,083,023 

1896 97 

588,141 

3,293,591 

1902 03 

580,967 

3,253,414 

1906-07 

829,273 

4,643,929 

1907-08 

1,761,982 

9,867,100 

1908-09 

1,135,856 

6,360,800 

1909-10 

1,302,782 

7,295,580 

1910-11 

1,434,286 

8,032,000 

1911-12 

1,488,339 

8,334,700 

1912-13 . 

1,718,180 

9,621,829 

1913-14 . 

1,580,674 

8,851,775 

1914-15 . 

1,898,483 

10,631,505 

1915 16 . 

1,344,417 

7,528,733 

1916-17 . 

1,493,976 

8,366,266 

1917-18 . 

1,607,922 

9,004,364 

1918-19 . 

1,278,425 

7,159,180 

1919-20 . 

1,542,178 

8,636,200 


A large vessel containing bales of jute is berthed on 
the quay-side adjoining the jute sheds in Fig. 6. The 
bales are raised quickly from the hold by means of a 
hydraulic-engine, scarcely visible ill Fig. 6 since it is at 
the far end ol the vessel, but seen clearly in Fig. 7. 
When the bales are raised sufficiently high, they are 
guided to the comparatively steep part of a chute from 
which they descend to the more horizontal part as 
exemplified in Fig. 7. They are then removed by means 
of hand-carts as shown, taken into the shed, and piled 
or stored in sonic suitable arrangement with or without 
the aid of a crane. Motor and other lorries are then 
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used to convey the bales to the various nulls where the 
first actual process m what is termed spinning takes 
place. It will be understood that the bales are stored 
in the spinner's own stores after having been delivered 
as stated 



CHAPTER V 


MILL OPERATIONS 

Bale Opening. Each spinner, as already indicated, 
stores his bales of jute of various " marks,” 1 e. qualities, 
in a convenient manner, and in a store or warehouse 
from which any required number <>t bales of each mark 
can be quickly removed to the preparing department 
(.1 the null. 

In the woollen industry, the term " blending” is 
used to indicate the mixing of different varieties of 
material (as well as different kinds of fibres) for the pur¬ 
pose of obtaining a mixture suitable for the preparing 
and spinning of a definite quality and colour of material. 
In much the same way, the term " batching ” is used in 
the jute industry, although it will be seen shortly that 
a more extensive use is made of the word. A 11 batch,” 
in its simplest definition, therefore indicates a number 
of bales which is suitable 'for subsequent handling m 
the Batching Department. This number may include 
5, 6, 7 or more bales of jute according to the amount 
of accommodation in the preparing department. 

All the above bales of a batch may be composed of 
the same standard quality of jute, although the marks 
may be different. It must be remembered that although 
the marks have) a distinct reference to quality and 
colour, the}' actually represent some particular firm 
or firms of balers or merchants. At other times, |he> 
'batch of 5 to 10 bales may be composed of different 
qualities of jute, the number of each kind depending 
partly upon the finished price of the yam, partly upon 
the colour, and partly upon the spinning properties of 
the combination. «• 
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It will be understood that the purpose for which the 
finished yarn is to be used will determine largely the 
choice of the bales for any particular batch. For 
example, to refer to a simple differentiation, the yarn 
which is to be used for the warp threads in the weaving 
of cloth must, m nearly every case, have properties 
which differ in some respects from the yarn which is 
to be used as weft for the same cloth. 

On the whole, it will be found advantageous, when 
the same grade of jute is required, to select a hatch from 
different balers’ marks so that throughout the various 
seasons an average quality may be produced. The same 
class of yarn is expected at all times of the year, but it 
is well known that the properties of any one mark may 
vary from time t<> time owing to the slight variations in 
the manipulation of the fibre at the farms, and to the 
variations of the weather during the time of growth, 
and during the season generally. 

A list of the bales for the batch is sent to the batching 
department, this list being known as a “ batch-ticket.” 
The bales are, of course, defined by their marks, and 
those mentioned < n the batch-ticket must be rigidly 
adhered to for one particular class of yarn ; if there 1 - 
any chance of one kind running short, the condition 
should be notified ill time so that a suitable mark may 
be selected to take its place without effecting any 
great change in the character or quality of the yarn. 

When the number and kind of bales have been selected 
and removed from the groups or parcels m the store or 
•warehouse, they are conveyed to the batching depart¬ 
ment, and placed m a suitable position near the first 
machine in the series. It need hardly be mentioned 
that since the fibre, during the operation of baling, is 
subjected to sjich a high hydraulic pressure, the bale 
presents a very solid and hard appearance, see Fig. 7, 
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for the various so-called “ heads ” of fibre have been 
squeezed together and forced into a very small bulk. 
In such a state, the heads are quite unfitted for the 
actual batching operation ; they require to be opened 
out somewhat so that the fibres will be more or less 
separated from each other. This operation is termed 
“ opening ’’ and the process is conducted in what is 
known as a “ bale opener,” one type of which is illus¬ 
trated in Fig. 8, and made by Messrs. Urquhart, 
Lindsay & Co., Ltd , Dundee. 

The various bales of the bah h are arranged in a 
suitable manner near the feed side of the machine, on 
the left in the view, so that they can be handled to the 
best advantage The bands or ropes, see Fig. 7, are 
removed from the bale m order that the heads or large 
pieces of jute can be separated. If any irregularity 
in the selection of the heads from the different bales of 
the batch takes place in tins first selection of the heads 
of jute, the faulty handling may affect subsequent 
operations in such a wav that no chance of correcting 
the defect can occur ; it should be noted at this stage 
that if there arc slight variations of any kind in the 
fibres, it is advisable to make special efforts to obtain 
a good average mixture ; as a matter of fact, it is wise 
to insist upon a judicious selection in every case, lhe 
usual variations are—the colour of the fibre, its 
strength, and the presence of certain impurities such 
as stick, root, bark or specks; if the pieces of jute, 
which are affected adversely by any of the above, are 
carefully mixed with the otherwise perfect fibre, most of 
the faults may disappear as the fibre proceeds on its 
way through the different machines. 

The layers of heads are often beaten with a heavy 
sledge hammer in hand batching, but for machine 
batching a bale .opener is used, and this operation 
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constitutes the preliminary opening. As already 
indicated, the heads of jute are fed into the machine 
from the left in Fig 8, each head being laid on a 
travelling feed cloth which carries the heads of jute 
successively between a pair of feed rollers from which 
they are delivered to two pairs of very deeply-fluted 
crushing rollers or breakers. The last pair of deep- 
lluted rollers Is seen clearly on the right in the 
figure. These two pairs of heavy rollers crush and 
bend the compressed heads of jute and deliver them in 
a much softer condition to the delivery sheet on the 
right. The delivery sheet is an endless cloth which 
has a continuous motion, and thus the softened heads 
are carried to. the extreme right, at which position 
I hey are taken from the sheet by the operatives. 
I he upper rollers in the machine may rise in their 
bearings, against the downward pressure of the volute 
springs on the bearings : this provision is essential 
because of the thick and thin places of the heads 

A different type of bale Opener, made by Messrs 
Charles Parker, Sons, A Co . Dundee, and designed 
from the Butch,irt patent is illustrated m Fig 9 it 
billers nuunly from the maehine illustrated m lug. 8 
m the shape of the crashing or opening rollers. 

It will be seen on reteinng to the illustration that 
(here are three finishing rollers, one large central roller 
oil the top and situated between two lower but smaller 
ioilers, Each roller has a series ot knobs projecting 
from a number ot parallel rings The knobs are so 
arranged that they force themselves into the hard 
livers of jute, and, in addition to this action, the heads 
ot jute have to bend partially round the larger roller 
as they are passing between the rollers. This double 
action naturally aids in opening up tin material, and 
the machine, which is both novel and effective, gives 
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excellent results in practice; The degree of pressure 
provided for the top roller may be varied to suit different 
conditions of heads of jute by the number of weights 
which are shown clearly m the highest part of the 
machine in the form of two sets of heavy discs. 

The driving side, the feed cloth, and the delivery 
cloth in this machine are placed similarly to the corre¬ 
sponding parts of the machine illustrated in Fig. 8, 
a machine which also gives good results in practice. 

lu both rases the large heads are delivered in such 
a condition that the operatives can split them up into 
pieces of a suitable size quite freely 
The men who bring m the bales from the store take 
up a position near the end of the delivery cloth ; they 
remove the heads of jute as the latter approach the end 
of the table, and then pass them to the batchers, who 
split them. The most suitable size of pieces are 21 to 
3 lbs. for a piece of 7 feet to 8 feet in length, but the size 
' f the pieces is legulated somewhat bv the system of 
feeding which is to be adopted at the breaker-card, 
as well as by the manager's-opinion of what will give 
the best overall result. 

.After the heads of jute have been split lip into suitable 
smaller pieces, they are placed in any convenient 
position for the batcher or “striker-up” to deal with. 
If the reader could watch the above operation of 
separating the heads of jute into suitable sizes, it would 
perhaps be much easier to understand the process of 
unravelling an apparently matted and crossed mass of 
fibre. As the loosened head emerges from the bale- 
opener, Figs. 8 or 9, it is placed over the operative’s 
arm with the ends of the head hanging, and by a sort of 
intuition acquired bv great experience, she or he grips 
the correct amount of fibre between the lingers, and by 
a dexterous movement, and a simultaneous shake of 
4—(l4Sfc) 
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the whole piece, the handful just comes clear of the 
bulk and in much less time than it takes to describe the 
operation. 

As the pieces are thus detached from the bulk, they 
are laid on stools or tables, or in stalls or carts, accord¬ 
ing to the method be means of which the necessary 
amount of oil and water is to be added for the essential 
process of lubrication ; this lubrication enables the fibre 
to work freelv in the various machines, 
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Softening and Softening Machines. Two distinct 
courses arc followed m the preparation of the jute 
fibre after it leaves the bale opener, and before it is 
carded by the breaker card These courses are 
designated: as 

1. Hand Batching 
2 Machine Batching 

111 the former process, which is not largely practised, 
the pieces of jute are neatly doubled, while imparting 
a slight twist, to facilitate subsequent, handling, and laid 
in layers m large . arts ft Inch can be wheeled from 
place to place; if tills method is not eonyement, the 
nieces are doubled simihuly and deposited m large 
stalls such as those illustrated m Fig. 10 

On the completion of each layer, or sometimes two 
layers, the ms cssary measured amount o! ml is evenly 
sprayed by band over the pieces from cans provided 
with suitable perforated outlets—usually long tubes 
After the oil has been added, water, from a similar 
'prayer attached by tubing to a water tap, is added 
until the attendant has applied what he or she considers 
is the proper quantity The ratio between a measured 
amount of oil and an unmeasured amount of water is 
thus somewhat varied, and lor this reason the ahovi* 
method is not to he commended.. A conscientious 
worker can, however, with judgment, introduce 
satisfactory proportions which arc, of course, supplied 
by the person m charge. In big. 10 ( the tank on 
the right is wher^ the oil is stored, while the oil can. 
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and the spray-pipe and tube for water, are shown near 
the second post or partition on the right. 

The first stall—that next to the oil tank—in Fig. 10 
is filled with the prepared pieces, and the contents are 
allowed to remain there for some time, say 24 hours, 
in order that the material may be more or less umformlv 
lubricated or conditioned. At the end of this time, the 
pieces are ready to lie conveyed to and fed into the 
softening machines where the fibres undergo a further 
process of bending and crushing. 

All softening machines lot jute, or softeners as thev 
are often called, are similar in construction, but the 
number of pairs of rollers varies according to circum¬ 
stances and to the opinions of managers. Thus, the 
softener illustrated m lug. 11, which, m the form shown, 
isniteilded to treat jutefrom the above-mentioned stalls, 
is made with -17, 55, 63 or 71 pairs ol rollers or any other 
number which, minus 1, is a measure of 8. The sections 
are made in 8's. The illustration shows only 31 pairs. 

The first pair ol rollers that next to the feed sheet 
m the foreground of Fig. 14—is provided with straight 
flutes as clearlv shown. All the other rollers, however, 
are provided with oblique flutes, such flutes making a 
small angle with the horizontal. What is often con¬ 
sidered as a standard softening machine contains 63 
pairs of fluted rollers besides the usual feed and delivery 
rollers. As mentioned above, this number is varied 
according to circumstances. 

The lubricated pieces of jute are fed on to the feed 
roller sheet, and hence undergo a considerable amount 
of bending in different ways before they emerge from the 
delivery rollers at the other end of the machine. - 

Machine batching is preferred by many firms because 
the application of oil and water, and tly proportion of 
each, are much more uniform than they are by the 
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above mentioned process of hand batching. On the 
other hand, there is no time h>r nmditioning the fibre 
because the lubrication and the softening are proceeding 
simultaneously, although conditioning may proceed 
while the fibre remains in the curt after it has left the 
si dteiUT 

The mechanical apparatus as made by Messrs. 
Urquliurt, Lindsay & Co, Ltd., 1 hmdec, for depositing 
the ml and waiter on the pieces ot “ strides ” of jute is 
illustrated m Fig, 12. The actual lubricating equip¬ 
ment is situated on the top of the rectangular frame m 
the centre of the illustration. This fiamc is bolted to 
the side fiames of the soitening machine proper, say that 
show'll 111 Fig. 11. Its exact position, with respect to 
its distance from the feed, is a matter of choice, but the 
liquid is often arranged to fall on to the maternal at any 
point between the second and twelfth rollers. 

In Fig. 12 the ends of 13 rollers of the upper set are 
seen dearly, and these upper rollers are kept hard in 
contact with the strides or pieces of jute by means of 
the powerful springs shown immediately above the 
roller bearings and partially enclosed ill bell-jars. 

. Outside the rectangular frame m Fig. 12 are two 
rods, one vertical and the other inclined. The straight 
or vertical rod is attached by suitable 1< vers and rods to 
the set-on handles at each end of the machine and to the 
valve of the water pipe near the top of the li ante, while 
the upper end of the lndnn d or oblique rod is fulcrumed 
on a rod projecting from the frame. 1 he lower or curved 
end of the oblique rod rests against the boss of one of 
the upper rollers. 

The water valve l- opened and dosed with the start¬ 
ing and stopping of the machine, but the oblique rod is 
moved only when irregular feeding takes place. Thus, 
the upper rollers, rise slightly against the pressure of 
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the springs when thick strides appear ; hence, when a 
thick place passes under the roller which is in contact 
with the curved end of the oblique rod, the end moves 
slightly clockwise, and thus rotates the fulcrum rod ; 
this results in an increased quantity of oil being liberated 
from the source ot supply, and the mechanism is so 
arranged that the oil reaches the thick part of the stock. 
When the above-mentioned upper roller descends, due 
to a decrease in the thickness of the stuck, the oblique 
lod and its fulcrum is moved slightly counter-do. kwise, 
and less oil is liberated for the thin part of the stride. 
It will be understood that all makers of softening 
machines supply the automatic lubricating or batching 
apparatus when desired. 

A view of a softener at Work appears m Fig. 13. The 
bevel wheels at the end of the rollers are naturally 
i overed as a pmtection against Occidents. In many 
machines safety appliances are fitted at the feed end so 
that the machine may be automatically stopped if the 
operative is m danger. The batching apparatus for 
this machine is of a different kind from that illustrated 
m Fig. 12 ; moreover, it is placed nearer the feed 
rylleis than the twelfth pair. The feed pipes for the oil 
and the water are shown coming from a high plane, and 
the supply is under the influence of chain gearing as 
shown on the right near the large driving belt from the 
drum on the shafting'. 

The feed roller in this machine is a spirally fluted one, 
and the nature of the flutes is clearly emphasized in the 
view. The barrow of jute at the far end of the machine* 
is built up from stocks which have passed through the 
machine, and these stricks are now ready for condition¬ 
ing, and will be stored m a convenient position for 
future treatment. , 

While the jute ns assorted and baled tor export from 
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India is graded in such a way that it may be used for 
certain classes of yarn without, any further selection 
or treatment, it may be possible to utilize the material 
to better advantage by a judicious selection and treat¬ 
ment after it has undergone the operation of batching. 

What are known as cuttings are often treated by a 
special machine known as a “ root-opener.” The jute 
cuttings are fed into the machines and the fibre rubbed 
between fixed and rotating pms m order to loosen the 
matted ends of strides. Foreign matter drops through 
the openings of a grid to the floor, and the fibre is 
delivered on to a table, or, if desired; on to the feed 
sheet of the softem r. 

The root ends of strides are sometimes treated by a 
special machine termed a root-comber with the object 
of loosening the comparatively hard end of the strick. 

A snipping machine or a teazer may also be used for 
somewhat similar purposes, and for opening out ropes and 
similar close textures. 

The cuttings may be parti,illv loosened by means of 
blows from a heavy iron bar ; boiling water is then 
poured on the fibre, and then the material is built up 
wrth room left for expansion, and allowed to remain 
lit this condition for a few days. A certain quantity of 
this material may then be used along with other marks 
of jute to form a batch suitable tor ihe intended yarn. 

A very common practice is to cut the hard root ends 
off by means of a large stationary knife. At other 
times, the thin ends of the stricks are also cut off by 
the same instrument. These two parts are severed* 
when it is desired to utilize only the best part of the 
strick. The root ends are usually darker in colour than 
the remainder, and hence the above process is one of 
selection with the object of securing a ygrn which will 
be uniform in colour and in strength. 



CHAPTER VII 


CARDING 

Breaker and Finisher Cards. After the fibre from the 
softening machine lias been conditioned for the desired 
time, it is ready for one of the most important processes 
m the cycle of jute manufacture ; this process is termed 
carding, and is conducted m two distinct types of 
machines— 

1. The breaker card. 

2. The finisher card. 

The functions of the two machines arc almost iden¬ 
tical ; indeed, one might say that the work of carding 
should be looked upon as one continuous operation, 
i The main difference between the two types of 
machines is in the method of feeding, and the degree of 
fineness or setting of the small tools or pins which 
perform the work. In both cases the action on the 
stricks of jute is equivalent to a combined combing and 
splitting movement, and tile pins in the various rollers 
move relatively to each other so that while the pins of 
a slowly-moving roller allow the strick or stricks (because 
there are several side by side) to pass slowly and 
gradually from end to end, the pins of another but 
quickly-moving roller perform the splitting and the 
combing of the fibre. The pins of the slowly-moving 
roller hold, so to speak, the strick, while the pins of the 
t quickly-moving roller comb out the fibres and split 
adhering parts asunder so as to make a comparatively 
fine division. 

The conditioned stricks from the softening machine 
are first arranged in some suitable receptacle and 
within easy reach of the operative, at the back or feed 
' 42 
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side of the breaker card. A receptacle, very similar 
to that used at the breaker card, appears near the far 
end of the softening machine in Fig. 13. 

A modern breaker card is illustrated in Fig. 14. The 
feed or back of the card is on the extreme right, the 
delivery or front of the card on the extreme left, while the 
gear side of the card is facing the observer. The pro¬ 
tecting cages were removed so that the wheels would 
be seen as clearly as possible. 

Some of the strides of fibre are seen distinctly on Hie 
feed side of the figure ; they are accommodated, as 
mentioned, in a channel-shaped stand on the far side of 
the inclined feed sheet, or feed cloth, which loads up to 
and conveys the stricks into the grip of the feeding 
apparatus. This particular type is termed a ‘‘ shell ” 
feed because the upper contour of the guiding feed 
bracket is shaped somewhat like a shell. There is a 
gradually decreasing and suitably-sized gap between the 
upper part of the shell and the pins of the feed roller. 

The root ends of the pins m this roller lead, and the 
stricks of fibre are gripped •between the pins and the 
shell, and simultaneously carried into the machine 
wfiere they come into contact with the points of the 
pins in the rapidly-revolving large roller, termed a 
cylinder. The above-mentioned combing and splitting 
action takes place at this point as well as for a dis¬ 
tance of, say, 24 inches to 30 inches below. The fibres 
which arc separated at this stage arc carried a little 
further round until they come into contact with the 
points of the pins in the above-mentioned slowly-moving 
roller, termed a “ worker,” and while the fibres are 
moving slowly forward under the restraining influence 
of the worker, they are further combed and split. A 
portion of the fibres is carried round by the pins of the 
worker from whicii such fibres are removed by the 
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quicker moving pin?, of the second roller of the pair, 
termed a “ stripper,” and in turn these fibres are removed 
from the pins of the stripper by the much quicker 
moving pins of the evlmder. 

The above operation, srondueted by the lii'st pair of 
rollers (worker and stripper) in conjunction with the 
evlmder, are repeated bv a second and similar pair fit 
rollers (worker and stripper), and nltimateb the tlnn 
sheet o( combed and split fibres comes mto contact with 
tic pms of the dolter from winch it is removed In' the 
drawing and pressing rollers The sheet ol fibres 
finally emerges from these rollers mto the broad and 
upper part of the conductor This conductor, made 
mostly of tin and Y shaped, is shown i learlv on the 
left of the machine m big 14 Immediatelv the tlnn 
him or sheet of fibres enters the ' onductoi, il is caused as 
a body gradually to contrail m width and, of course, 
to increase in thickness, and n simultaneously guided and 
delivered to the delivery rollers, and from these lo the 
sliver can, distinctly seen immediatelv below the delivery 
toilets The finer is seen emerging from tie a hose 
rolleis and enienng the sheer call 

4 lie fibres in this nuu lime are thus tombed, split 
and drawn forward lelatneK to each other, lit addition 
to being arranged more in less parallel to each other. 

I lie technical term " (Iratt ” is used lo indicate the 
operation of causing the fibres to slip on tail'll other, 
and m future we shall speak about this attenuation 
or drawing out of the fibres In this spei ml term ” draft 
It will be evident that, since the slner is delmred , 
into the can at the rate of about 50 sards per minute. 
Ibis constant flow will soon pros ide a sultn lent length of 
sliver to fill a silver can, although tile latter may hold 
approximately 20 lbs. The ma< bine must, of i curse, 
deliver its quota to (liable succeeding mat limes to be 
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kept in practically constant work. As a matter of fact, 
the machines are arranged in what are termed 
“ systems,” so that this desirable condition of a constant 
and sufficient feed to all may be satisfactorily fulfilled. 

The driving or pulley side of the breaker card is very 
similar to that shown in Fig 15 which, however, actually 
represents tile pulley side of one type of finisher card 
as made by Messrs. Douglas Fraser & Sons, Ltd., 
Arbroath. All finisher cards are fed by slivers which 
have been made as explained m connection with tie¬ 
breaker card, but there are two distinct meihods of 
feeding the slivers, or rather of arranging the slivers 
at the feed side. In both cases, however, the full width 
of the card is fed by slivers laid side by side, with, 
however, a thin guide plate between each pair, and one 
at each extreme end. 

One very common method of feeding is to place 10 
or 12 full sliver cans— which have been prepared at the 
breaker card- on the floor fijid to the right of the machine 
illustrated in Fig. 15. The sliver from each can is 
then placed into the corresponding shear guide, and 
thus the full width of the machine is occupied. The 
slivers are guided by the sliver guides on to an endless 
cloth or “ feed sheet ” which, m turn, conveys them 
continuously between the feed rollers. The feed 
apparatus in such machines is invariably of the roller 
type, and sometimes it involves what is known as a 
“ porcupine ” roller. It will be understood that the feed¬ 
ing of level slivers is a different problem from that which 
necessitates the feeding of comparatively uneven stricks. 

The slivers travel horizontally with the feed-sheet and 
enter the machine at a height of about 4 feet from the 
floor. They thus form, as it were, a sheet of fibrous 
material at the entrance, and this sheet of fibres comes in 
contact with the pins of the various pairs of rollers, 
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the cylinder, and the doffer, in much the same way as 
already described in connection with the breaker 
card. There are, however, more pairs of rollers in 
the finisher card than there are in the breaker card, 
for while the latter is provided with two pairs of rollers, 
the former may be arranged with 3, 4, 5 or even 6 pairs 
of rollers (6 workers and 6 strippers). The number of 
pairs of rollers depends upon the degree of work lequired, 
and upon the opinions of the various managers. 

There are two distinct types of finisher cards, viz— 

1. Half-circular finisher cards. 

2, Full-circular finisher cards. 

The machine illustrated in Fig. 15 is of the latter type, 
and such machines are so-called because the various 
pairs of rollers are so disposed around the cylinder 
that they occupy almost a complete circle, and the 
fibre under treatment must move from pair to pair to 
undergo the combing and splitting action before coming 
into contact with the dotfer. There are five pairs oi 
rollers in the machine m Fig. 15, and all the rollers are 
securely boxed in, anil the wheels fenced. The arrange¬ 
ment of the wheels on the gear side is very similar to 
that shown in connection with the breaker card m Fig. 
14, and therefore requires no further mention. Outside 
the boxing conies the covers, shown clearly at the back 
of the machine in Fig. 15, and adapted to be easilv 
and quickly opened when it is desired to examine the 
rollers and other parts. 

The slivers, after having passed amongst the pms of 
the various rollers, and been subjected to the required 
degree of draft, are ultimately doffed a-- a thin film of 
fibres from the pins of the cylinder and pass between 
tlie drawing rollers to the conductor. The conductor oi 
a finisher card is made m two widths, so that half the 
width of the film enters one section and the other half 
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enters the other section. These two parallel sheets, 
split from one common sheet, traverse the two conductors 
and are ultimately delivered as two slivers about 6 
inches above the point or plane in which the 10 or 12 
slivers entered, and on to what is termed a “ sliver 
plate.” The two slivers are then guided by horns 
projecting from the upper surface of the sliver plate, 
made to travel at right angles to the direction of 
delivery from the mouths of the .conductors, and then 
united to pass as a single sliver between a pair of 
delivery rollers on the left of the feed and delivery 
side and finally into a sliver tan. 

In special types of finishing cards, an extra piece of 
mechanism—termed a draw-heath is employed. The 
machine illustrated in Fig. 15 is provided with this 
extra mechanism which is supported by the small 
supplementary frame on the extreme right. This 
special mechanism is termed a “ Patent Push Bar 
Drawing Heady*’ and the function which it performs 
will be described shortly ; m the meantime it is sufficient 
to say that it is used only when the slivers from the 
finisher card require extra or special treatment. A 
vyCy desirable condition m connection with the com¬ 
bination of a finisher card and a draw-head is that the 
two distinct parts should work in unison. In the 
machine under consideration, the feed and delivery 
rollers of the card stop simultaneously with the 
stoppage of the draw-bead mechanism. 

One of the chief aims in spuming is that of producing 
a uniform thread ; uniform not only m section, but m 
all other respects. A so-called level thread refers, in 
general, to a uniform diameter, but there are other 
equally, if not more, important phases connected with 
the full sense of the word uniform 

It has already Jicen stated that in the batching 
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department various qualities of jute are mixed as 
judiciously as possible in order to obtain a satisfactory 
mixture. Fibres of different grades and marks vary in 
strength, colour, cleanness, diameter, length and 
suppleness; it is of the utmost importance that the se 
fibres of diverse qualities should be distributed as 
early as possible in the process so as to facilitate the 
subsequent operations. 
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However skilfully the work of mixing the stocks is 
performed in the batching department, the degree of 
uniformity leaves something to be desired ; further 
improvement is still desirable and indeed nccesxarv. 
It need hardly be said, however, that the extent of the 
improvement, and the general final result, are influenced 
greatly by the care which is exercised in the preliminary 
processes. 

The very fact of uniting, 10 or 12 Olivers at the feed of 
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the finisher card mixes 10 or 12 distinct lengths into 
another new length, and, in addition, separates in some 
measure the fibres of each individual sliver. It must not 
be taken for granted that the new length of sliver is 
identical with each of the individual lengths and ten or 
twelve times as bulky. A process of drafting takes place 
m the finisher card, so that the fibres which compose the 
combined 10 or 12 slivers shall be drawn out to a draft 
of 8 to 16 or even mine ; this means that for every 
yard of the group of slivers which passes into the machine 
there is drawn out a length of 8 to 16 yards or whatever 
the draft happens to be. The resulting sliver will 
therefore be approximately two-thirds the bulk of path 
of the original individual slivers. The actual ratio 
between them will obviously depend upon the actual 
draft which is imparted to i he material by the relative 
velocities of the feed and delivery rolleis. 

It is only natural to expect that a Certain amount of 
the fibrous material will escape from the rollers ; this 
forms what is known as card waste. And in all subse¬ 
quent machines there is produced, m spite of all care, 
■ i percentage oi the amount ted into the machine which 
is .not delivered as perfect material. All this waste 
from various sources, e g. thread waste, rove waste, 
card waste, ropes, dust-shaker waste, etc , is ultimately 
utilized to produce sliver for heavy sacking weft. 

The dust-shaker, as its name implies, separates the 
dust from the valuable fibrous material, and finally 
all the waste products are passed through a waste 
teazer such as that made by Messrs. J F. Low & Co , 
Ltd., Monifieth, and illustrated in Fig. 16. The resulting 
mass is then re-carded, pei haps along with other more 
valuable material, and made into a sliver which is used, 
as stated above, in the production of j/. cheap and 
comparatively thick weft such as that used for sacking. 
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DRAWING AND DRAWING FRAMES 

The operations of combing and splitting as performed 
in berth the breaker and finisher card are obviously due 
to the circular movement of the pins since all these 
(with the single exception of those in the draw-head 
mechanism of certain finisher cards) arc carried on the 
peripheries of rotating rollers. In the draw-head 
mechanism, the pins move, while m contact with the 
fibres, in a rectilinear or straight path. In the 
machines which fall to be discussed in this chapter, 
viz., the “ drawing frames,” the action of the pins on 
the slivers from the finisher card is also in a straight 
oath : as a matter of fact, the draw-head of a finisher 
card is really a small drawing frame, as its name implies. 
Moreover, each row or rather double row, of pins is 
carried separately by what is termed a ‘‘ fuller.” The 
faller as a whole consists of three parts : 

1. A long iron or steel rod with provision for being 
moved in a closed circuit. 

2. Four or six brass plates, termed “ gills ” or 
“ stocks,” fixed to the rod. 

3. A series of short pins (one row sometimes about 
J in. shorter than the second row), termed gill or 
hackle pins, and set perpendicularly in the above 
gills. 

The numbers of fallers used is determined partly by 
the particular method of operating the fallers, but mostly 
by the length of the fibre. The gill pins in the fallers 
are used to restrain the movements <jf the fibres between 
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two important pairs of rollers. There are actually 
about four sets of rollers from trout to back of a draAving 
frame ; one set of three rollers constitute (he “ retaining ” 
rollers ; then conies the drawing roller and its large 
pressing roller ; immediately after tins pair is the 
“slicking" rollers, and the last pair is the delivery 
rollers lire delivery rollers of one type of drawing 
frame, galled the “ push-bar ” drawing frame, and made 
by Messrs. Douglas Fraser & Sons, Ltd , Arbroath, 
are seen distinctly in lug 17, and the can or cans into 
which the slivers are ultimately delivered are placed 
immediately below one or more sections of these rollers 
and in the foreground of the illustration. The large 
pressing rollers, \\hu ll are in contact with the drawing 
roller, Occupy the highest position m the machine and 
near the centre of same. Between these rollers and the 
letaimng rollers are situated the .above-mentioned 
fullers with their complements of gill pm-, forming, so 
to speak, a field of pms 

Each sliver, and there may be from four to eight or 
more in a set, is led from its sliver can at the far side of 
the machine to the sliver guide and betAvccn the retaining 
rollers. Immediately the slivers leave the retaining 
rollers the]? are penetrated by the gill pins of a fuller 
Much is rising from the lower part of its circuit to the 
upper and active position. Each short length of 
slivers is penetrated by the pms of a rising taller, these 
coming up successively as the preceding one moves along 
at approximately the same surface speed as that of the 
retaining rollers. The sheet of pms and their fullers arc 
thus continuously moving towards the drawing rollers 
and supporting the slivers at the same time. As each 
fuller in succession approaches close to the drawing 
rollers, it is made to descend so that the pms may leave 
the fibres, and <rom this point the fuller moves 
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backwards towards the retaining roller until it readies 
the other end ready to rise again in contact with the fibres 
and to repeat the cycle as just described. It will tints 
be seen that the upper set of falters occupy the full 
stretch between the retaining rollers and the drawing 
rollers, but there is always one taller leaving the 
upper set at the front and another joining the set at the 
back. 

The actual distance between the retaining rollers and 
the drawing rollers is determined bv the length of the 
fibre, and must in all cases ho a little greater than the 
longest fibre. This condition is necessary because the 
surfaces speed of the drawing roller is much greater than 
that of the retaining rollers ; indeed, the difference 
between the surface speeds of the two pairs of rollers 
is the actual draft. 

Between the retaining and drawing rollers the slivers 
are embedded ill the gill pins of the tailors, and these 
move forward, as mentioned, to support the stretch of 
slivers and to carry the latter to the nip of the drawing 
rollers. Immediately the forward ends of the fibres are 
nipped between the quickly-moving drawing rollers, 
the fibres affected slide on those which have not yet 
reached the drawing rollers, and, incidentally, help to 
parallelize the fibres. It will be clear that if any fibre 
happened to be in the grip of the two paps of rollers 
having different surface speeds, such fibre would lie 
snapped. It is to avoid tins rupture of fibres that the 
distance between the two sets of rollers is greater than 
the longest fibres under treatment. I he technical 
word for this distance is “ reach." 

On emerging from the drawing rollers, the combed 
slivers pass between slicking rollers, and then approach 
the silver plate which bridges the gap between the 
slicking rollers and the delivery rollers, and by means 
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of which plate two or more individual slivers are diverted 
at right angles, first to join each other, and then again 
diverted at right angles to join another sliver which 
passes straight from the drawing rollers and over the 
sliver plate to the guide of the delivery rollers. It will 
thus be seen that a number of slivers, each having been 
drawn out according to the degree of draft, are ultimately 
joined to pa-s through a common sliver guide or con¬ 
ductor to the nip of the delivery rollers, and thence into 
a sliver can. 

The push-bar drawing illustrated in Fig. 17, or some 
other of the same type, is often used as the first drawing 
frame in a set. With the exception of the driving 
pulleys, all the gear wheels are at the far end of the 
frame, and totally enclosed in dust-proof casing. The 
set-on handles, for moving the belt from the loose 
pulley to the fast pulley, or vice versa, are conveniently 
situated, as shown, and in a place which is calculated 
to offer the least obstruction to the operative. The 
machines are made with what arc known as " two heads " 
or “ three heads.” It will be seen from the large 
pressing rollers that there are two pairs ; hence the 
machine is a “ two-head ” drawing frame. 

The slivers from the first drawing frame are now 
subjected to a further process of doubling and drafting 
in a very similar machine termed the second drawing 
frame. The pins in the gills for this frame are rather 
finer and more closely set than those in the first drawing 
frame, but otherwise the active parts of the machines, 
and the operations conducted therein, are practically 
identical, and therefore need no further description. 
It should be mentioned, however, that there are 
different types of drawing frames, and their designation 
is invariably, due to the particular manner in which 
the fallers are operated ^ while traversing the closed 
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circuit. The names of other drawing frames appear 
below. 

Spiral or screw gill ; 

Open link chain ; 

Rotary ; 

Ring Carrier 

Circular. 

For the preparation of slivers for some classes of vain 
it is considered desirable to extend the drawing and 
doubling operation m a third drawing frame ; as a rule, 
however, two frames are considered sutlinent for most 
classes of ordinary yarn. 



CHAPTER IX 


1 HE ROVING FRAME 

Tin; process o£ doubling ends with the lust drawing 
frame, but there still remains a process by means of 
which the drafting of the slivers and the parallelization 
of the fibres are continued And, m addition u> these 
important functions, two other equally important 
operations are conducted simultaneously,; viz , that ot 
imparting to the drawn out sliver a slight twist to form 
what is known as a “ rove ” or roving, and that of 
winding the rove on to a large rove bobbin ready for the 
actual spinning frame 

The machine in which this multiple process is per¬ 
formed is termed a “ roving frame.” Such machines 
are made in various sizes, and with different types of 
fuller mechanism, but each machine is provided for the 
manipulation of two rows of bobbins, and, of course, 
with two rows of spindles and flyers. These two rows 
of spindles, flyers, and rove bobbin supports are shown 
clearly , in Fig. 18, which represents a spiral roving 
frame made by Messrs. Douglas Eraser & Sons, Ltd., 
Arbroath. 

Each circular bobbin support is provided with pins 
rising from the upper face of the disc, and these pms 
serve to enter holes in the flange of the bobbin and thus 
to drive the bobbin. The discs or bobbin supports 
are situated in holes in the “ lifter rail ” or “ builder 
rail ” or simply the “ builder " ; the vertical spindles 
pass through the centre of the discs, each spindle being 
provided with a “ flyer,” and finally a number of plates 
rest upon the tops of the spindles. 
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A roving machine at work is shown in Fig. 19, and it 
will be seen that the twisted sliver or rove on emerging 
from the drawing rollers passes obliquely to the top of 
the spindle, through a guide eye, then between the 
channel-shaped bend at the upper part of the flyer, 
round the flj'er arm, through an eye at the extreme end 
of either of the flyer arms, and finally on to the bobbin. 
Each bobbin has its own sliver can (occasionally two), 
and the sliver passes from this can between the sides of 
the sliver guide, between the retaining rollers, then 
amongst the gill pins of the falters and between the 
drawing (also the delivery) rollers. Here the sliver 
terminates because the rotary action of the flyer imparts 
a little twist and causes the material to assume a some¬ 
what circular sectional form. From this point, the path 
followed to the bobbin is that described above. 

As in all the preceding machines, the delivery speed 
of the sliver is constant and is represented by the 
surface speed of the periphery of the delivery rollers, 
this speed approximates to about 20 yards per minute. 
The spindles and their flyers are also driven at a constant 
speed, because in all cases wc have— 

spindle speed = delivery X twist. 

There is thus a constant length of yarn to be wound 
on the rove bobbin per minute, and the speed of the 
bobbin, which is driven independently of the spindle 
and flyer, is constant for any one series of rove coils on 
the bobbin. The speed of the bobbin differs, however, 
for each complete layer of rove, simply because the 
effective diameter of the material on the bobbin changes 
with the beginning of each new layer. 

The eyes of the flyers always rotate in the same 
horizontal plane, and hence the rove always passes to 
the bobbins at the same height from any fixed point. 
The bobbins,' however, are raised t gradually by the 
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builder during the formation of each layer from the 
top of the bobbin to the bottom, and lowered gradually 
by the builder during the formation of each layer from 
bottom to top. In other words, the travel of the 
builder is represented by the distance between the 
inner faces of the flanges of the rove bobbin. 



Fig 19 

ROVING FRAME 

FAIRBAIRN’s ROVING FR AMI- IN WORK 


Since every complete layer of rove is wound on the 
bobbin in virtue of the joint action of the spindle and 
flyer, the rotating bobbin, and the builder, each complete 
traverse of the latter increases the combined diameter 
of the rove and bobbin shaft by two diameters of the rove. 
It is therefore necessary to impart an intermittent and 
variable speed to the bobbin. The mechanism by means 
of which this desirable and necessary speed is given to 
the bobbin constitutes one of the most elegant groups oi 



62 


THE JUTE INDUSTRY 


mechanical parts which obtains in textile machinery. 
Some idea of the intricacy of the mechanism, as well as 
its value and importance to the industry, may be 
gathered from the fact that a considerable number of 
textile and mechanical experts struggled with the 
problem for years ; indeed 50 vears elapsed before an 
efficient and suitable group of mechanical parts was 
evolved for performing the function. 

The above group of mechanical parts is known as 
“ the differential motion,” and the difficulties in con¬ 
structing its suitable gearing arose from the fact that the 
speed of the rove passing on to the various diameters 
must be maintained throughout, and must coincide 
with the delivery of yarn from the rollers, so that the 
attenuated but slightly twisted sliver can lie wound on 
to the bobbin without strain or stretch. The varying 
motion is regulated and obtained by a drive, either 
from friction plates or from cones, and the whole gear 
is interesting, instructive—and sometimes bewildering— 
because two distinct motions, a constant one and a 
variable one, are conveyed to the bobbins from the 
driving shaft of the machine. 

The machine illustrated in log, 18 is of special design, 
and the whole train of gear, with the exception of a 
small train of wheels to the retaining roller, is placed 
at the pulley end—that nearest the observer. The gear 
wheels are, as shown, efficiently guarded, and provision 
is made to start or stop the machine from any position 
on both sides. The machine is adapted for building 
10 in. X 5 m. bobbins,!*. 10 in. between the flanges 
and 5 in. outside diameter, and provided with either 56 
or 64 spindles, the illustration showing part of a 
machine and approximately 48 spindles. 

The machines for rove (roving frames) are designated 
by the size ot the bobbin upon which the rove is wound. 
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e.g. 10 in. :< 5 in. lramc, and so on ; this means that 
the flanges of the bobbin are 10 in. apart and 5 in. 
nbdiameter, and hence the traverse of the builder would 
be 10 in. The 10 m. x 5 in. bobbin is the standard 
size lor the ordinary run of yarns, but 9 m. x -U in. 
bobbins are used for the roves from which finer yarns 
are spun. When the finished yarn appears m the form 
of rove (often termed spinning direct), as is the case 
for heavier sizes or thick yarns, 8 in ■ I n, bobbins 
are largely used. 

Provision is made on each roving trame for changing 
the size of rove so as to accommodate it for the 
subsequent process ot spinning and according to the 
count of the required yarn ; the parts involved in 
these changes are those which altect the draft gearing, 
the twist gearing, and the builder gearing m ronpmrtion 
with the automatic index wheel which acts on the whole 
of the regulating motion. 
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CHAPTER X 


The final machine used m the conversion- ol rove to ilxf 
size of yarn required is termed tin* spinning frame. 
The actual prove---' of spinning is performed m tins 
machine, and, although the whole routine of the con¬ 
version of fibre into tarn often goes under tile name of 
spinning, it is obvious that a considerable number of 
processes are involved, and an immense amount of work 
has to be done before the actual process of spinning is 
attempted The nomenclature is due to custom dating 
back to preliistonc times when the conversion of fibre 
to yarn was conducted by much simpler apparatus 
than it is at present ; the established name to denote 
this conversion of lime to yarn now refers only to one of 
a large number of important processes, each one of which 
is as important and necessary as the actual operation 
of spinning. 

A photographical reproduction of a large spinning 
flat in one of the Indian jute mills appears in Fig. 20, 
showing particularly the wide " pass ” between two 
long rows of spinning frames, and the method adopted of 
driving all the frames from a long line shaft. Spinning 
frames are usually double-sided, and each side may con¬ 
tain any practicable number of spindles ; 64 to 80 
spindles per side are common numbers. 

The rove bobbins, several of which are clearly seen in 
Fig. 20, are brought from the roving frame and placed 
on the iron pegs of a creel (often called a hake) near the 
top of the spinning frame—actually above all moving 
parts of the machine. Each rove bobbin is free to 
64 
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rotate on its own peg as the rove from it is drawn down¬ 
wards by the retaining rollers. The final drafting of 
the material takes place m this frame, and a considerable 
amount of twist is imparted to the drawn out material , 
the latter, now in the desired form and size of yarn, 
is wound simultaneously on to a suitable size and form 
of spinning bobbin 

When the rove emerges from (lie retaining rollers it 
is passed over a “ breast-plate,” and then is entered 
into the wide part of the conductor ; it then leaves 
bv the narrow part of the conductor by means of 
winch part the rove is guided to the nip of the drawing 
rollers. The rove is, of course, drafted or drawn out 
between the retaining and drawing rollers according 
to the draft required, and the fibrous material, now in 
thread size is placed in a slot of the ” thread-plate,” 
then round the top of the liver, round one of the ann¬ 
ul the flyer, through the five or palm at the end ot the 
(Iyer arm and on to the spinning bobbin. The latter 
is raised and lowered as in (lie roving (tame bv a builder 
motion, so that the yarn may be disfnbumd over tile 
full range between the ends or flanges. 

Each spindle is driven separately by means of a tape 
or band which passes partially round the driving cylin¬ 
der and the driven whorl ot the spimlte, and a constant 
relation obtains between the delivery of the yarn ami 
the speed of the spindle during the operation of spinning 
any fixed count or type of yarn. In this connection, 
the parts resemble those m (he roving frame, but from 
tills point the [unctions of the two frames differ. The 
yarn has certainly to be wound upon the bobbin and at 
the same rate as it is delivered from the drawing or 
delivery rollers, but m the spinning frame the bobbin, 
which rotates on the spindle, is not driven positively, as 
in the roving frame, by wheel gearing ; each spinning 
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bobbin is actually driven by the yarn being pulled round 
by the arm of the flyer and just sufficient resistance is 
offered by the pressure; or tension of the “ temper band ” 
and weight. The temper band is simply a piece of leather 
or hemp twine to which is attached a weight, and the 
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other end of ilia loathe! or twine is attached to the 
builder rail. 

The front pait <>l llie builder rail is prouded with 
grooves into one of wln< li the b mper-band is pla< ed so 
that the band ffsell is in eontm t with a eroove near 
the base of the bobbin flange l A varying amount of 
resistance or balsam on the bobbin is required m vntue 
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of the varying size of the partially-filled bobbin, and 
this is obtained by placing the temper-band successively 
in different groves in the builder so that it will embrace a 
gradually increasing arc of the spinning bobbin, and thus 
impart a heavier drag or tension. 

The spinning frames in Fig. 20 are arranged with the 
ends of the frame parallel to the pass, whereas the end 
frames in Fig. 21 are at right angles to the pass, and 
hence an excellent view of the chief parts is presented. 
The full rove bobbins are seen distinctly on the pegs cf 
the creel m the upper part of the figure, and the rove 
yarns from these bobbins pass downwards, as already 
described, until they ultimately enter the eyes of the 
flyer arms to be directed to and wound upon the spinning 
bobbins. The flyers—at one time termed throstles— 
are clearly visible a little above the row of temper 
weights. The chief parts for raising the buiidei—cam 
lever, adjustable rod, chain and wheel—are illustrated 
at the end of the frame nearest the observer. 



CHAPTER XI 


TWISTING AND Rl I UM, 

lx regard to doth manufacture, moat yarns art' 
utilized m the foim they leave the spinning frame, 
that is, as single varus On the other hand, lor certain 
branches of the trade, weaving included, it is necessary 
to take two, three, or more of these single yarns and to 
combine them bv a process technically termed " t\\ isting, 
and sometimes " doubling " when two single yarns 
only are combined. 

Although the commonest method, so far as weaving 
requirements go, is to twist two single varus together to 
make a compound earn, it is not mu ommon to combine 
a much higher number, indeed, sixteen or more single 
yarns are often united for special purposes, but, when 
this number is exceeded, the operation comes under 
the heading of twines, ropes and the like I he twist 
or twine thus formed will have the number of yarns 
regulated by the levelness and strength required for the 
finished product. Thy same operation is conducted 
in the making of strands tor cordage, but when a number 
of these twines are laid-up or twisted together, the 
name cord or rope is used to distinguish them. 1 

When two or three threads are united by twisting, 
the operation tan be conducted in a twisting frame 
which differs little from an ordinary spuming frame, 
and hence need not be described, [here may be, 
however, appliances embodying some system of auto¬ 
matic stop motion to bring the individual spindles 

1 See Coring? aiat t^unhnii' //emp mid by 1 Wuoilhouse 

and P. Kilgour 1 
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to rest if one thread out of any group which are 
being combined happens to break. When several 
threads have to be twisted together, special types 
of twisting frames are employed ; these special 
machines are termed “ tube twisters,” and the individual 
threads pass through holes suitably placed in a plate qr 
disc before they reach the tube. 

More or less elaborate methods of combining yarns 
are occasionally adopted, but the reader is advised to 
consult the above-mentioned work on Cordage and 
similar literature for detailed information. 

When the yarn leaves the spinning frame, or the 
twisting frame, it is made up according to require¬ 
ments, and the general operations which tollow spinning 
and twisting are,—reeling, cop-wmding, roll or spool 
winding, mill warping or link warping. The type or 
class of yarn, the purpose for which the yarn is to be 
used, or the equipment of the manufacturer, determines 
which of these methods should be used previous to 
despatching the yarn. 

Reeling. Reeling is a comparatively simple opera¬ 
tion, consisting solely of winding flic yarns from the 
spinning or twisting bobbins on to a wide swift or reel 
of a suitable width and of a fixed diameter, or rather 
circumference. Indeed, the circumference of the reel 
was fixed by an Act of Convention of Estates dating as 
far back as 1665 and as under : 

“ That no linen yarn be exported under the pain of 
confiscation, half to the King and half to the attacher.” 

" That linen yarn be sold by weight and that no reel 
be shorter than ten quarters.” 

The same size of reel has been adopted for all jute 
yarns. All such yarns which are to be dyed, bleachr d, or 
otherwise treated must be reeled in order that the 
liquor may easily penetrate the threads which are 
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obviously in a loose slate. There are systems of dyeing 
and bleaching yarns m cop, roll or beam form, but these 
are not employed much in the jute industry. Large 
quantities of jute yarns intended for export are reeled, 
partly because bundles form suitable bales for transport, 
and partly because of the varied operations and sizes 
of apparatus which obtain in foreign countries, 

yarn tabu; for ji n, yarns 

90 inches or 2 1 , v.ird-s -- 1 thread, or the arcumieioncr 
ol the red 

120 threads 300 ,, 1 < ut (or lea) 

2 tuts ,, 600 1 heel* 

12 ,, 3,600 ,, 1 standard hank 

4s ,, ,, 14,400 I sjundle 

Since jute yarns are comparatively thick, it is only 
the very finest yarns win li contain 12 cuts per hank, 
the bulk ol the yarn is made up into 6-uit hanks. If 

1 he yarn should be extra thick, even 6 cuts are too many 
to be combined, and one finds groups of -1 c uts, 3 cuts, 

2 cuts, and even 1 cut. A convenient name for any 
group less than 12 cuts is a- “ mill-hank,” because the 
number used is simply one of convenience to enable the 
mill-hank to be satisfactorily placed on the swift in the 
winding frame. 

The reeling operation is useful m that it enables one 
to measure the length ol the yarn ; indeed, the operation 
of reeling, or forming the yarn into cuts and hanks, 
has always been used as the ’method ot designating the 
count, grist or number of the yarn. We have already 
seen that the count of jute yarn is determined by tin- 
weight in lbs. of one spyndle (14,400 yds.). 

For 81b. per spyndle yarn, and for other yarns of 
about the same count, it is usual to have provision for 
24 spinning bobbins on the reel. As the reel rotates, 
the yarn from thes# 24 bobbins is wound round, say, 
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6 in. apart, and when the reel has made 120 revolu¬ 
tions, or 120 threads at each place from each bobbin, 
there will be 24 separate cuts of vam on the 
reel. When 120 threads have been reeled as mentioned, 
a bell rings to warn the attendant that the cuts are 
complete ; the reel is then stopped, and a " lease-band ” 
is tied round each group of 120 threads. 

A guide rod moves the thread guide laterally and 
slowly as the reeling operation is proceeding so that 
each thread or round may be m close proxiimtv to its 
neighbour without ruling on it, and this movement of 
the thread extends to approximately 6 in., to accom¬ 
modate the 6 cuts which are to form the mill-hank. 

Each time the reel has made 120 revolutions and the 
bell rings, the reeler ties up the several cuts in the 
width, so that when the mill-hank is complete, each 
individual cut will be distinct. In some cases, the 
two threads of the lease-band instead of being tied, 
are simply crossed and rerrossed at each cut, without ot 
course breaking the yarn which is being reeled, although 
effectively separating the cuts. At the end ot tile 
operation (when the quantity of cuts for the mill-hank 
has been reeled) the ends of the lease-band are tied. 

The object of the lease-band is for facilitating the 
operation of winding, and tor enabling the length to 
be checked with approximate correctness. 

When the reel has been filled with, say, twenty- 
four 6-cut hanks, there will evidently be 3 spyndles of 
yarn on the reel. The 24 mill-hanks are then slipped 
off the end of the 'reel, and the hanks taken to the 
bundling stool or frame. Here they, along with others 
of the same count, are made up into bundles which 
weigh from 54 lb. to 60 lb. according to the count ot 
the yarn. Each bundle contains a number of complete 
hanks, and it is unusual te split a hank for the purpose 
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of maintaining an absolutely standard weight bundle. 
Indeed, the bundles contain an even number of hanks, 
so that while there would be exactly 561b. per bundle 
of 7 lb. yarn, or 8 lb. yarn, there would be 60 lb. in a 
bundle of 7lib. yarn, and 54 lb. m a bundle of 91b. 
yarn. 

The chief poult m reeling is to ensure that the correct 
number of threads is in each cut, l e to obtain a “ cor¬ 
rect tell” ; this ideal condition may be impracticable m 
actual work, but it is wise to approach it as i loselv 
as possible. Careless workeis allow the reel to run on 
after one or more spinning bobbins are empty, and this 
yields what is known as "short tell." It is not uncommon 
to introduce a bell wheel with, say, 123 or 124 teeth, 
instead of the nominal 120 teeth, to compensate fot 
this defect m reeling 
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WINDING : ROLLS AND COPS 

The actual spinning and twisting operations being thus 
completed, the yarns are ready to be combined either 
for more elaborate types of twist, or for the processes 
of cloth manufacture. In its simplest definition, a 
fabric consists of two series of threads interlaced in such 
a way as to form a more or less solid and compact 
structure. The two series of threads which are so 
interlaced receive the technical terms of warp and 
weft—in poetical language, warp and woof. The 
threads which form the length of Die cloth constitute 
the warp, while Ilia transverse threads arc the welt 

The warp threads have ultimatetv to be wound or 
" beamed ” on to a large roller, termed a weaver’s 
beam, white the weft yarn has to he prepared m 
suitable shape for the shuttle. These two distinct 
conditions necessitate two general types of winding , 

(a) Spool winding or bobbin winding for flic warp 
yarns. 

(b) Cop winding or pirn winding for the weft varus. 

For the jute trade, the bulk of the warp yarn is wound 

from the spinning bobbin oil to large rolls or spools 
which contain from 7 to 8 lb. of yarn; the weft is 
wound from the spuming bobbin into cops which weigh 
approximately 4 to 8 ounces. 

Originally all jute yarns for warp wore wound on to 
flanged bobbins very similar to, but larger than, those 
which are at present used for the linen trade. The 
advent of the roll-winding machine marked a great 
advance in the method of winding warp yarns as com¬ 
pared witli the bobbin winding nythod ; indeed, in 
'74 
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the jute trade, the latter are used only for winding 
from hank those yarns which have been bleached, 
dyed or similarly treated. Fig. 22 illustrates one of 
the modern bobbin winding machines for jute made by 
Messrs. Charles Parker, Sons & Co., Dundee. The 
finished product is illustrated by two full bobbins 
on the stand and close to a single empty bobbin. 
There are also two full bobbins in the winding position, 
and several hanks of yarn on the swifts. Each bobbin 
is driven by means of two discs, and since the drive is 
by Surface contact between the discs and the bobbin, 
an almost constant speed is imparted to the yarn 
throughout the process. An automatic stop motion 
is provided for each bobbin ; this apparatus lifts the 
bobbin clear of the discs when the bobbin is tilled a-, 
exemplified in the illustration 

The distance between the flanges of the bobbin is, 
obviously, a fixed one, m any one machine, and the 
diameter over the yarn is limited. On the other hand, 
rolls may be made of varying widths and any suitable 
diameter. And while a bobbin holds about 21b. of 
yarn, a common size of roll weighs, as already stated, 
from 7 to 8 lb Such a roll measures about 9 in. 
long and 8m. diameter; lienee for 81b. yarn, the 
roll capacity is 14,400 yards. 

Rolls very much larger than the above are made on 
special machines adopted to wind about six rolls as 
shown in Fig. 23. It is built specially for winding 
heavy or thick yarns into rolls ol 15 m. diameter and 
14 in. in length, and this particular machine is used 
mostly by rope makers and carpet manufacturers. One 
roll only is shown in the illustration, and it is winding 
the material from a 10 in x 5 in. rove bobbin. The rove 
is drawn forward bv surface or frictional contact between 
the roll itself and a,rapidly rotating drum. The yarn 
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guide is moved rapidly from side to side by means of 
the grooved cam on the left, the upright lever fulcrumed 
near the floor, and the horizontal rod which passes m 
front of the rolls and upon which are fixed the actual 
yarn guides This rapid traverse, combined with the 
rotation of the rolls, enables the yarn to be securely 
built upon a paper or wooden tube ; no flanges are 
required, and hence the initial cost as well as the upkeep 
of the foundations for rolls is much below that for 
bobbins. 

Precisely the same principles are adopted for winding 
the ordinary 9 m. ;< Sin, or 8 m. x 7 in. rolls tor 
the warping and dressing departments. These rolls 
arc made direct (rum the yarn on spuming bobbins, hut 
the machines are usually double-sided, each side having 
two tiers ; a common number of spools for one machine 
is 80. 

The double tier on each side is practicable because of 
the small space required for the spinning bobbins. When, 
However, rolls are wound from hank, as is illustrated 
m Fig. 24, and as practised in several foreign countries 
even for grey yarn, one row only at each side is possible. 
Both types are made by cadi machine maker, the one 
illustrated in Fig. 24 being the product of Messrs. 
Charles Parker, Sons & Co , Dundee. 

In all cases, the yarns are built upon tubes as men¬ 
tioned, the wooden ones weighing only a few ounces and 
being practically indestructible, besides being very 
convenient for transit ; indeed it looks highly probable 
that the use of these articles will still further reduce 
the amount of yatn exported m bundle form. 

The machine illustrated in Fig. 24, as well as those 
by other makers* is very compact, easily adjustable to 
wind different sizes of rolls, can be run at a high speed, 
and possesses automatic stop motions, one for each roll. 
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A full roll and a partially-filled roll are clearly seen. A 
recent improvement in the shape of a new yarn drag 
device, and an automatic stop when the yarn breaks 
or the yarn on the bobbin is exhausted, has just been 
introduced on to the Combe-Harbour frame. 

Weft Winding. A few firms wind jute weft yarn from 
the spinning bobbins on to pirns (wooden centres). 
The great majority of manufacturers, however, use eops 
for the loom shuttles, llie cops arc almost invariably 
wound direct from the spinning bobbins, the exception 
being coloured yarn which is wound from hank. There 
are different types of machines used tor cop winding, 
but in every case the yarn is wound upon a bare spindle, 
and the yarn guide has a rapid traverse in order to 
obtain the well-known cross-wind so necessary for 
making a stable cop. The disposiimn of (he cop- in 
the winding operation is vert it al, but while m some 
machines the tapered nose of the cop is in the high 
position and the spinning bobbin ironi which the yarn 
is being drawn is in the low position, m other machines 
these conditions are opposite. Thus, m the cop winding 
frame made by Messrs. Douglas Fraser & Sons, Ltd., 
Arbroath, and illustrated in Fig. 25, the spinning 
bobbins are below the cop>s, the tapered noses of the 
latter are upwards in their cones or shapers, and the 
yarn guides are near the top of the machine This 
view shows about three-fourths of the full width of a 
96-spindle machine, 48 spindles on each side, two 
practically full-length cops and one partially built. The 
illustration in Fig 26 is the above-mentioned opposite 
type, and the one most generally adopted, with the 
spinning bobbins as shown near the top of the frame, 
the yarn guides in the low position, and the point or 
tapered nose of the cop pointing downwards. Six 
spindle- only appear in thig view, which represents 

7—(1462F) 
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tin' machine made by Messrs Urquharl, Lindsay & Co , 
Ltd,, Dundee, Imt it will be understood that all machines 
me made as Ion,” as desired within practicable and 
economic hunts 
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Idle spmdks ol cop machines are pear driven as shown 
clpatlv m 1 1 1 e 2d ; the iarpyskew bevel \c heels aie keted 
to the mam shatt, while the small skew bevel wheels 
are loose on their respective spindles. I lie upper lace 
i,[ each small skew Bevel v he. i,forms one part ola elutrh; 

















WINDING : ROLLS AND < OPS 


83 


the other part of the clutch is slidably mounted on the 
spindle. When the two parts of the clutch are separated, 
as they are when the yarn breaks or runs slack, when 
it is exhausted, or when the cop reaches a predeter¬ 
mined length, the spindle stops ; but when the two parts 
of the clutch are in contact, the small skew bevel wheel 
drives the dutch, the latter rotates the spindle, and the 
spindle in turn draws forward the yarn from the 
bobbin, and in conjunction with the rapidly moving 
yarn guide and the inner surface ol the cone imparts 
in rapid succession new layers on the nose of the cop, 
and thus the formed laycis of the latter increase the 
length proportionately to the amount of yarn drawn on, 
and tile partially completed cop moves slowly away front 
its cup or cone until the desired length is obtained when 
the spindle is automatically stopped and the winding 
for that particular spindle ceases. Cops may be made 
of any length and any suitable diameter ; a common size 
for jute shuttle is 10 m long, and lg m. diameter, 
and the angle formed by the two sides of the cone is 
approximately 30 degrees 



CHAPTER XIII 


WARPING, HOMING AND DRESSING 

There ;iiv a few distinct methods of preparing warp 
threads on the weaver's beam; Stated briefly, the 
chief methods are— 

1. The warp is made m the form of a chain on a warp¬ 
ing mill, and when the completed chain is removed 
from the mill it is transferred on to the weavei ’s beam. 

2. I'lie warp is made in the form of a chain on a link¬ 
ing machine, and then beamed oil to a weaver's beam. 

li. I'lie warp yarns are wound or beamed direct from 
the large cylindrical “rolls" or “spools” on to a 
weaver's beam. 

4. The warp yarns are starched, dried and beamed 
simultaneously on to a weaver’s beam 

Hie last method is the most e\tcnsivclv adopted ; 
but we shall describe the four processes briefly, and m 
the order mentioned. 

For null warping, as m Xo i method, from 50 to 7‘2 
full spinning bobbins are placed m the bank or creel As 
illustrated to the right of each large circular warping 
null m lag. 27. The ends of the threads from these 
bobbins are drawn through the eyes of two leaves of 
the “ berk,” and all the ends tied together The heck, 
or apparatus for forming what is known as the weaver’s 
lease, drawer’s lease, or thread-by-thread lease, is 
shown clearly between the bobbin bank and the female 
warper in the foreground of the illustration. The 
heck is suspended by means of cords, or chains, and so 
arranged that when the warping mill is rotated in one 
direction the heck is lowered gradually between suitable 
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slides, while when the mill is rotated in the opposite 
direction the heck is raised gradually between the same 
slides. These movements are necessary m order that 
the threads from the bobbins may be arranged spirally 
round the mill and as illustrated clearly on all the mills 
in the figure. The particular method of arranging the 
ropes, or tile gearing if chains are used, determines the 
distance between each pair of spirals ; a common 
distance, is about 11 m. There are about 42 spirals 
or rounds on the nearest mill m Fig 27. and (his number 
multiplied by the circumference of tile null represents 
tile length of the warp. 

At the commencement, the heck is at tile top, and when 
the weaver's lease has been formed oil the three pms 
near the top of the mill with the 50 to 72 threads (often 
56), the mill is rotated by means of the handle and its 
connections shown near the bottom of the mill. As the 
null rotates, the heck with the threads descends gradually 
and thus the group ot threads is disposed spirally on 
the vertical spokes of the mill until the desired length 
of the warp is reached. A beamer’s lease or “ pin lease ” 
is now made on the two lower pegs ; there may be 
two, three, four or more threads m each group of tjic 
pm lease ; a common number is 7 to 9. When this pin 
lease has been formed, one section of the warp has been 

50 to 72 

made, the proportion finished being.—--where x ts 

the total number of threads required tor the cloth. 1 he 
same kind of lease must again be made on the Same 
two pins at the bottom for the beginning of the next 
section of 50 to 72 threads, and the mill rotated in the 
opposite direction in order to draw up the heck, and to 
cause the second group of 50 to 72 threads to be 
arranged spirally and in dose touch with the threads 
of the first group. When the heck reaches the top of 
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the mill, the single-thread lease is again made, all the 
threads passed round the end pin, and then all is ready 
for repeating the same two operations until tlu: 
requisite number of threads has been introdueed on (o 
the mill, ff it is impossible to accommodate all the 
threads for the cloth on the mill, the warp is made m 
tWiior more parts oi chains. It will be noticed that the 
heck fofthe nearest null is opposite about the 12th round 
of threads from the bobbin, whereas the heck for the 
second mill is about the same distance from the fop. 
A completed warp or chain is being bundled up opposite 
the third null. When the warp is completed it is pulled 
off the mill and simultaneously linked into a chain. 

A very similar kind ol warp can be made more quickly, 
and often better, on what is termed the linking maihme 
as mentioned in No. 2 method Such a machine is 
illustrated in lug 28, and the full equipment demands 
the following four distinct kinds of apparatus—-a hank 
capable of holding approximately 300 spools, a frame 
for forming the weaver's lease and tfit? bcamer's lease, 
a machine for drawing the tlueads from (lie spools in, 
the hank and for measuring the length and marking 
thy warp at predetermined intervals, and finally the 
actual machine which links the group of flu cads m the 
form of a chain, 

In Fig, 28 part of the large hank, with a few rows of 
spools, is shown in the extreme background. The two 
sets of threads, from the two wings of the bank, are seen 
distinctly, and the machine or frame immediately in 
front of the bank is whAro the two kinds of lease are 
made when desired, ie. at the beginning and at the end 
of the warp. Between this leasing frame and the 
linking machine proper, shown in the foreground, is 
the drawing, measuring and marking machine. Only 
part of this machine is setn—the driving pulleys and part 
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few parts, it is a highly-ingenious combination of 
mechanical parts; these parts convert the straight 
running group of 300 threads into a linked chain, and 
the latter is shown distinctly descending from the 
chute on to the floor in the figuie. Precisely the same 
kind of link is made by* the hand warpers when the 
warps indicated in Fig. 27 are being withdrawn from the 
nulls Two completed chains are shown tied jip m 
Fig. 28. and a stock ol rolls or -.poets appear against 
the wall near the bank 

rile completed rhain li'om the warping mill ol the 
linking machine is now taken to the beaming frame, 
and after the threads, or lather the small groups ol 
threads, m the pm lease have been disposed ill a kind 
ot t nurse eoinl) or reed, termed an e\oner or raddle, 
and arranged to occupy the desired width ill the cveilei, 
they are attached in some suitable wav to the weaver's 
beam. The eh.on is held taut, and weights applied to 
the pressrr on the beam while the latler is rotated In 
this way a solid compart beam <>t yarn is obtained 1 he 
end ol the warp that one that goes on to the beam 
la.st contains the wravery lease, and when the eoiti- 
plgted beam is removed from the beaming or wimling-tni 
I refill' . this single-thread lease enables the next opera¬ 
tive to selei t till' this ads individually and to draw (lie 
threads, usually single, but sometimes in pail's, m which 
case the lease would be m pairs, through the eyes of the 
ranllis or hcalils, or to select them for the purpose of 
tying them to the ends ot the warp m the loom, that is 
to the “ thrum ” of a cloth which has been completed. 

Instead of first making a Warp or chain on the warping 
mill, or on the linking machine, and then beaming such 
warp on to the weaver - beam or loom beam as already 
described, two otherwise distnn t processes of warping 
and beaming may ^e coflducted simultaneously. 1 bus, 
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the total number of threads required for the manu¬ 
facture of any particular kind of doth—unless the num¬ 
ber of threads happens to be vert' high- may be wound 
on to the loom beam direct from the spools. Say, for 
example, a warp was required to be 600 yards long, 
and that there should be 500 threads in all. Five 
hundred spools of warp yarn would be placed in the 
two wings of a V -shaped bank, and the threads from 
these spools taken in regular order, and, threaded 
through the splits or openings of a reed which is placed 
in a suitable position m regard to the windtag-im 
mechanism. Some of the machines which perform the 
winding-on of the yarn are comparatively simple, 
while others are more or less complicated. In some 
the loom beam rotates at a fixed number of revolutions 
per minute, while m others the beam rotates at a 
gradually decreasing number of revolutions per minute. 
One of the latter types made by Messrs Urquhart, 
Lindsay & Co., Ltd , Dundee, is illustrated m Fig. 29, 
and the mechanism displayed is identical with that 
employed for No. 4 method of preparing warps. 

The V-shaped bank with its complement of spools 
(500 in our example) would occupy a position immedi¬ 
ately to the left of Fig, 29. The threads would pass 
through a reed and then m a straight wide sheet between 
the pair of rollers, these parts being contained in the 
supplementary frame on the left. A similar frame 
appears on the extreme right of the figure, and this 
would be used in conjunction with another V-shaped 
bank, not shown, but which'would occupy a position 
further to the right, i.e, if one bank was not large 
enough to hold the required number of spools. The 
part on the extreme right can be ignored at present. 

The threads are arranged in exactly the same way 
as indicated in Fig. 28 from the bank to the reed m front 




WINDING-OX OR DRY BEAMING MACHINE 






92 


THE JUTJ- INDUSTRY 


<>{ the rollers m Fir. 29, and on emerging from the pair of 
rollers are taken across the stretch between the supple¬ 
mentary frame and the mam central frame, and attached 
to the weaver’s beam just below the pressing rollers. 
It may be advisable to have another reed just before the 
beam, so that the width occupied bv the threads in the 
beam may be exactly the same as the width between 
the two flanges of the loom beam. 

The speed of the threads is determined by the -airfare 
speed of the two rollers m the supplementary frame, 
the bottom i oiler being positively driven from the 
central part through the long horizontal slialt and a 
train of wheels caged in as shown File loom beam, 
which is seen clearly immediately below the pressing 
rollers, is driven by friction because the surface speed ol 
the yarn must be constant ; hence, as the diameter over 
the yarn on the- beam increases, the revolutions per 
minute of the beam must decrease, and a varying 
amount of slip takes place' between the friction-disci 
and their flannels 

As the loom beam rotates, the threads are arranged 
m layers between the tlanges of the loom beam. Unis, 
the 500 threads would be arranged side by side, perhaps 
for a width of 4,5 to 46 in., and bridging the gap 
between the tlanges of: the beam ; the latter is thus, to 
all intents and purposes, a very large bobbin upon winch 
500 threads are wound at the same time, instead of one 
thread as m the ordinary but smaller bobbin or reel 
It will be understood that in the latter rase the same 
thread moves from side to side in order to bridge the 
gap, whereas m the former case each thread maintains 
a fixed position m the width. 

The last ami most important method of making a 
warp, No. 4 method, for the weaver is that where, in 
addition to the simultaneous processes of warping and 
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beaming as exemplified m the last example, all the 
threads are coated with some suitable kind of starch 
or size immediately they reach the two rollers shown 
in the supplementary frame lit Fig 29. The moistened 
threads must, however, be dried before they reach the 
loom beam When a warp is starched, dried and 
beamed simultaneously, it is said to be “ dressed.” 

In the modern dressing, machine, such as that illus¬ 
trated m lug. 3!), there are six steam-heated fylmdeis 
to dry the starched yarns brloie the latter reach tlie 
loom beams. Both banks, or rather part of both, i an 
be seen m this view, trout wlm li some idea wall be 
binned <>[ the great length occupied Several of the 
threads Irom the spools m the left bank aie seen com 
verging towards the back reed, thin they pass between 
the two rollers—the bottom one of wlm li is part tally 
immersed m the stand' trough and Ionian! to the 
si iwild reed. After the sheet of Hire.ids leaves the 
second reed, it passes partially inimd a small guide 
nailer, then almost wlinlli round each ol three evlmdeis 
arranged y, and finally on to the loom beam 

•Each cylinder is 4 tcet diameter, and three ot them 
oi cjipv a position between the lett supplementary 
Inline and the central trame in Fig 29, while the remain¬ 
ing three e\linden are similarly disposed between the 
i entral frame and the siippleim nt.uy frame of the rigid 
in the same illustration 

I he number of steam-heated cylinders, and then 
diameter, depend somewhat upon the type of yarn to. 
be dressed, and upon Hip speed which it is desired to 
run the yarn A imumon speed lot ordinary-sized 
jute is from 18 to 22 r aids per minute 

A different wav of artanging the cylinders is exempli¬ 
fied in lag. 31 This Slew, which illustrates a 
machine made by Jlessit Charles l’.tikel, dons & ( u , 
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Dundee, lias been introduced to show that if the warps 
under preparation contain a comparatively few threads, 
or if the banks are made larger than usual, two warps 
may be dressed at the same time. In such a case, 
three cylinders only would be used for each warp, and 
the arrangement would be equivalent to two single 
dressing machines. The two weaver's beams, with 
their pressing rollers, are shown plainly in the centre of 
the illustration. Some machines have four cylinders, 
others have six, while a few have eight. A very similar 
machine to that illustrated in Fig. 31 is made so that 
all the six cylinders may be used to drv yarns from two 
banks, and all the yarns wound on to one weaver’s 
beam, or all the yarns may be wound on to one of the 
beams in the machine in Fig. 31 if the number of threads 
is too many for one bank. 

Suppose it is desired to make a Warp of 700 threads 
instead of 500, as in the above example ; then 350 
spools would be placed in each of the two banks, the 
threads disposed as already described to use as much 
(d the heating surface of the cylinder as possible, and 
one sheet of threads passed partially round what is 
known as a measuring roller. Both sheets of threads 
unite into one sheet at the centre of the machine in 
Fig. 31, and pass m this form on to one of the loom 
beams. 

It has already been stated that the lower roller in 
the starch box is positively driven by suitable mechanism 
from the central part of the machine, Fig. 29, while 
the upper roller, see Fig. 30, is a pressing roller and is 
covered with cloth, usually of a flannel type. Between 
the two rollers the sheet of 350 threads passes, becomes 
impregnated with the starch which is drawn up by the 
surface of the lower roller, and the superfluous quantity 
is squeezed out and returns to the trough, or joins that 
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which is already moving upwards towards the mp of 
the rollers. The yarn emerges front the rollers and over 
the cylinders at a constant speed, which may be chosen 
to suit existing condition.-,, and it must also be wound on 
to the loom beam at the same rate. But since the 
diameter of the beam increases each revolution by 
approximately twice the diameter of the thread, it is 
necessary to drive the beam by some kind of differential 
motion. 

The usual way in machines for dressing jute yarns 
is to drive the beam support and the beam by means of 
friction plates A certain amount of slip is always 
taking place—the drive is designed for this purpose— 
and the friction plates arc adjusted by the t arn dresser 
during the operation of dressing to enable them to draw 
forward the beam, ami to slip m infinitesimal sections, 
so that the yarn is drawn forward continuously and at 
a uniform speed. 

During the operation, the measuring iollcr and its 
subsequent tram of wheels and shafts indicates the 
length of yarn which has passed over, also the number 
of “cuts’ or “pieces” of aljv desired length; m 
addition, part of the measuring and marking mechanism 
causes an mk-pad to mark the yarn at the end of each 
cut, such mark to act as a guide for the weaver, and to 
indicate the length of warp winch has been woven. Thus 
li the above warp were intended to be five cuts, each 120 
wtrds, or 600 yards m all, the-above apparatus would 
measure and indicate the yards find cuts, and would 
introduce a mark at intervals of 120 yards on some of 
the threads. And all this is done without stopping the 
machine. At the time of marking, or immediately 
before or after, just as desired, a bell is made to ring 
automatically so that the attendant is warned when the 
maik on the warp«is abfmt to approach the loom beam. 



This bell is shown in Fig. 29, near the right-hand curved 
outer surface of the central frame. 

As in hand warping or in linking, a single-thread lease 
is made at the end of the desired length of warp, or else 
what is known as a pair of 11 clasp-rods ” is arranged to 
grip the sheet of warp threads. 

After the loom beam, with its length of warp, has 
been removed from the machine, the threads are either 
drawn through the eyes or mails of the carnbs (termed 
gears, healds or heddles in other districts) and through 
the weaving reed, or else they are tied to the ends ut 
the threads of the previous warp which, with the weft, 
has been woven into cloth. These latter threads are 
si ill intact in the cambs and reed in the loom. 
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TYIXG-OX, DRAWING-IN, AX'D WEAVING 

If all the threads of the newly-dressed warp can be tied 
on to the ends; of the warp which lias been woven, it 
is only necessary, when the tymg-on process is completed, 
to rotate the loom beam slowly, and simultaneously to 
draw forward the threads until all the knots have 
passed through the cambs and the reed, and sufficiently 
far forward to be dear of the latter when it approaches 
its full forward, or beating up, position dining the 
operation of weaving. 

If, on the othei hand, the threads of the newly- 
dressed, or newly-beamed, warp had to be drawn-in 
and reeded, these operations would be performed in 
the drawing-in and reedmg department, and, when 
completed, the loom beam with its attached warp 
threads, cambs and reed, would be taken bodily to the 
loom where the “ tenter,” “ tackier ” or “ tuner ” 
adjusts all the parts preparatory to the actual operation 
obwcavmg. the latter work is often termed ” gaiting 
a web.” 

There is a great similarity lii many of the operations 
of weaving the simpler types of cloth, although there 
may be a consideiable diilcrcncc in the appearance of 
the cloths themselves. In nearly all the various 
branches of the textile industry the bulk of the work in 
the weaving departments of such branches consists of 
the manufacture of comparatively simple fabrics. 
Thus, in the jute industry, there are four distinct 
types of cloth which pi (.'dominate over all others ; these 
types are known respectively as hessian, bagging, 
tarpauling anil sacking Ii^ addition to these mam 
99. 
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types, there are several other simple types the structure 
of which is identical with one or other of the above 
four ; while finally there are the more elaborate types 
of cloth which are embodied in the various structures 
of carpets and the like. 

It is obviously impossible to discuss the various 
makes in a work of this kind ; the commoner types are 
described in Jute and Linen Weaving Calculations 
and Structure of Fabrics; and the more elaborate 
ones, as well as several types of simple ones, appear m 
Textile Design: I’ure and Applied, both by T. 
Woodhousg and T. Milne. 

Six distinct types of jute fabrics are illustrated in 
Fig. 32. The technical characteristics of each are as 
follows— 

H. —An ordinary “ Hessian ” cloth made from com¬ 
paratively fine single warp and single weft, and 
the threads interlaced in the simplest order, 
termed “ plain weave.” A wide range of cloths 
is made from the scrims or net-like fabrics to 
others more closely woven than that illustrated. 

B. —A “ Bagging ” made from comparatively fine 
single warp arranged in pairs and then termed 
“ double warp.” The weft is thick, and the 
weave is also plain. 

T.— A ” Takpauling " made from yarns similar to 
those in bagging, although there is a much 
wider range in the thickness of the weft. It is a 
much finer cloth than the typical bagging, but 
otherwise the structures are identical. 

S.—A striped “ Sacking ” made from comparatively ' 
fine warp yarns, usually double as in bagging, 
but occasionally single, with medium or thick 
weft interwoven in 3-leaf or 4-leaf twill 
order. The weaves are thowi; in Fig. 33. 




Fig. 32 
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C. — One type of “ Carpet ” cloth made exclusively 

from two-ply or two-fold coloured warp yarns, 
and thick black single weft yarns. The threads 
and picks are interwoven in two up, two down 

^ twill, directed to right and then to left, 

and thus forming a herring-bone pattern, or 
arrow-head pattern. 

P- -An uncut pile fabric known as " Bki ssj.i.iettj; 
The figuring war}) is composed of dyed and 
printed yarns mixed to form an indefinite pattern, 
and works m eonjunction with a ground warp 
and weft. The weave is again plain, although 
the structure of the fabric is quite different 
from the other plain cloths illustrated. The 
cloth is reversible, the two sides being similar 
m structure but differing slightly in colour 
ornamentation, 

As already indicated, there are several degrees of 
fineness or coarseness m all the groups, particularly 
m the types marked 11, B, T and S The structure 
or weave in all varieties of anv one group is constant 
and as stated. 

All the weaves are illustrated m the usual technical 
manner m Fig 33, and tin-relation between the simplest 
of tiiese weaves and 1 lie yarns of the cloth i< illustrated 
in Fig. 34. In Fig, 33, the unit weaves in A, B, C, 

D, li and /•' are shown in solid squares, while the 
repetitions of the units in each case are represented by 
the dots. 

A is the plain weave, 16 units shown, and used for 
fabrics H and P, lug 32. 

B is the double warp plain weave, 8 units shown, 
and shows the method of interlacing (lie yarns in 
patterns B and T, Fig. 3^. \^'hcn The warp is made 
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double as indicated in weave B, the effect in the doth 
can be produced by using the mechanical arrangements 
employed for weave A. Hence, the cloths H, B and 
T can be woven without any mechanical alteration in 
the loom. 

C is the 3-Ieaf double warp sacking weave and shows 
4 units ; since each pair of vertical rows of small squares 
consists of two identical single rows, thev may be 
represented as at D. The actual structure of the cloth 
.S' in Fig. 32 is represented on design paper at 
C, Fig. 33. 

D is the single warp 3-leaf sacking weave, 4 units 
shown, but tile mechanical parts for weaving both 
C and D remain constant. 

E is the double warp 4-leaf sacking, 2 units shown, 
while 

F is the single warp 4-leaf sacking, 4 units shown. 

The patterns or cloths for E and F are not illustrated. 

G is a “ herring-bone ” design on 24 threads and 4 
picks, two units shown. It is typical of the pattern 
represented at C, Fig. 32, and involves the use of 4 
leaves in the loom. 

The solid squares in weave A, Fig. 33, are repro¬ 
duced in the left-hand bottom corner of Fig. 34. A 
diagrammatic plan of a plain cloth produced by this 
simple order of interlacing is exhibited in the upper 
part by four shaded threads of warp and four black 
picks of weft (the difference is for distinction only). 
The left-hand intersection shows' one thread inter¬ 
weaving with all the four pick-', while the bottom inter¬ 
section shows ail the four threads interweaving with one 
pick. The two arrows from the weave or design to the 
thhead and pick respectively show the connection, 
and it will be seen that a mark (solid) on the design 
represents a warp thread on the surface of the cloth. 
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while a blank square represents a weft shot on the 
surface, and vice versa. 

A weaving shed full of various types of looms, and all 
driven by belts from an overhead shaft, is illustrated 
m lug. 35. I he loom in the foreground is weaving a 
3-leaf sacking similar to that illustrated at .S', lug, 32, 
while the appearance of a full weaver’s warp beam is 



Fig 35 

WEAVING SHED VV1LH Khl.l-DRIMvN LOOMS 

shown distinctly in the second loom m Fig. 35. There 
art* hundreds of looms in this modern weaving shed. 

During the operation of weaving, the shuttle, in which 
IS placed a cop of weft, similar to that on the cop wind¬ 
ing machine in lug. 25, and with the end of the weft 
threaded through the eye of the shuttle, is driven 
alternately from side to side of the cloth through the 
opening or “ shed ” formed by two layers of the warp. 
The positions of Hie tlfreads in these two layers are 
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represented by the designs, see Fig. 33, and while one 
layer occupies a high position in the loom the other 
layer occupies a low position. The threads of 11n- 
warp are placed m these two positions by the leaves of 
the carnb (termed healds and also gems in other districts) 
and it is between these two layers that the shuttle 
passes, forms a selvage at the edge each tune it makes 
a journey across, and leaves a trail or length of weft 
each journey. The support or lav upon which the 
shuttle travels moves back to provide room for the 
shuttle to pass between the two layers of threads, and 
after the shuttle reaches the end oi each journev, tin- 
lay with the Bed comes forward again, and thus pushes 
successively the shots ot well into {'lose proximity with 
the ones which preceded. 

The order of lifting and depressing the threads ot tin 
warp is, as already Stated, demonstrated on the design 
paper m Fig. 33, and the selected order di tenuities, m 
the simplest cases, the pattern on the surface of the 
doth when the warp and weft yarns arc of the same 
colour. A great diversity of pattern can be obtained la¬ 
the method of Interlacing the two sets of yarn, and a still 
greater variety of pattern is possible when dillerenth - 
coloured threads are addid Jp the mode-of interlacing. 

To illustrate the contrast m the general appearance 
of a weaving shed m which all flu- looms are driven by 
belts from overhead shafting as in Fig. 35, and in a 
similar shed in which all the looms are individually driven 
bj small motors made bv the English Electric Co., Ltd 
we introduce Fig. 36. This particular illustration shows 
a cotton weaving shed, but precisely the same principle 
of driving is being adopted in many jute factories 

A great variety of carjx-t jKltterns of a similar nature 
to that illustrated at C, Fig. 32, can be woven m looms 
such as those illustrated, in Fig. 35; indeed, far more 
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elaborate patterns than that mentioned and illustrated 
are capable of being produced m these comparatively 
simple looms. When, however, more than 4 leaves are 
required for the weaving of a pattern, a (lobby loom, of 
the nature of that shown in Fig 37, is employed : 
this machine is made by Messrs. Charles Parker, Sons 
& Co., Ltd., Dundee. The (lobby itself, or the apparatus 
which lifts the leaves according to the requirements of 
the design, is lived on the upper part of the frame¬ 
work, and is designed to control 12 leaves, that is, it 
operates 12 leaves, each of which lifts differently from 
the others. 

A considerable quantity of Wilton and Brussels 
carpets is made from jute yarns, and Fig 38 illustrates 
a loom at woik oil this particular brumli of the trade 
flu' different colours of waip lor forming the pattern 
come from small bobbins m the live frames at the bark 
ot the loom (lienee (lie term 8 -frame Brussels or Wilton 
carpet) and the ends passed through " mail eves ” and 
then through the reed. The design is cut on the three 
sets of cards suspended m the cradles m the front of 
tire loom, and these cards operate on the needles of the 
jniypiard mai lime to raise those colours of yarn winch 
are necessary to produce the colour effect in the cloth 
1:0 correspond with the colour effect on the design paper 
made by the designer. This machine weaves the 
actual Brussels and Wilton fabrics, and these cloths are 
quite different from that illustrated at l\ lug 32. In 
both fabrics, however, ground m foundation warps are 
required, ft need hardly be said that theie is a con¬ 
siderable difference between the two types of cloth, 
as well as between the designs and the looms m which 
they are woven. 1 

1 For structure of carp, 1 '. sir pp 394-414, Textile Design: 
Tun and applied, !e« T Vfoodhouse and T. Milne 
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In the weaving department there are heavy warp 
beams to be placed in the looms, and in the finishing 
department there are often heavy rolls of cloth to be 
conveyed from the machines to the despatch room. 
Accidents often happen when these heavy packages, 
especially the warp beams, are being placed m position. 
In order to minimize the danger to workpeople and to 
execute the work more quickly and with fewer hands, 
some firms hive installed Overhead Runway Systems, 
with suitable Lifting Gear, by means of which the warp 
beams are run from the dressing and drawing-in depart¬ 
ments direct to the looms, and then lowered. quickly 
and safely into the bearings. Such means of transport 
are exceedingly valuable where the looms are set close 
to each other and where, wide beams are employed ; 
indeed, they are valuable for all conditions, and are used 
for conveying cloth direct from the looms as well as 
warp beams to the looms. Fig. 39 shows the old wasteful 
and slow method of transferring warp beams from place 
to place, while Fig. 40 illustrates the modern and efficient 
method. The latter figure illustrates one kind of 
apparatus, supplied by Messrs. Herbert Morris, Ltd., 
Loughborough, for this important branch of the 
industry. 



CHAPTER XV 


FINISHING 

The finishing touches are added to the doth after the 
latter leaves the loom. The first operation is that of 
inspecting the cloth, removing the lumps and other 
undesirables, as well as repairing any damaged or 
imperfect parts. After tins, tile cloth is passed through 
a cropping machine the function of which is to remove 
all projecting fibres from the surface of the cloth, and 
so impart a clean, smart appearance. It is usual 
to crop both sides of the cloth, although there are some 
cloths which require only one side to be treated, while 
others again miss this operation entirely. 

A cropping machine is shown in tiie foreground of 
Fig. 41, and in this particular case there are two fabrics 
being cropped or cut at the same time ; these happen 
to be figured fabrics which have been woven in a jac¬ 
quard loom similar to that illustrated in Fig. 38. The 
fabrics are, indeed, typical examples of jute Wilton 
carpets. The illustration shows one of the spiral 
croppers in the upper part of the machine in Fig. 41. 
Machines are made usually with either two or four of 
such spirals with their corresponding fixed blades. 

The cloth is tensioned either by threading it over and 
under a series of stout rails, or else between two in a 
specially adjustable arrangement by means of which 
the tension may be varipd by rotating slightly the two 
rails so as to alter the angle formed by the cloth in con¬ 
tact with them. This is, of course, at the feed side ; 
the cloth is pulled through the machine by three rollers 
shown distinctly on the right in Fig. 42, This view 
illustrates a double cropper in which both the spirals 
U'J 
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are controlled bv one belt. As the cloth is [lulled 
through, both sides of it are cropped by the two spirals. 1 
When four spirals are required, the frame is much 
wider, and the second set of spirals is identical with 
those m the machines illustrated 

The cropped cloth is now taken to the damping 
machine, and placed on the floor on the left of the 



machine illustrated in lug. 43, which iepreseals the type 
made by Messrs. Charles Parker, Sons & Co., Dundee. 
The cloth is passed below a roller near to the floor, then up¬ 
wards and over the middle roller, backwards to be passed 
under and over the roller on the left, and then forwards 
to the nip of the pulling rollers, the bottom one of which 
is driven positively by means of a belt on the pulleys 
1 For a full description of all finishing proeesess. see The 
Finishing of Jute and Linen Fabrics, by T. Woodhouse 
(Published by Messrs. Hnmyitt a Co, Ltd., Manchester.) 
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shown. While the doth is pulled rapidly through this 
machine, two lines of fine jets spray water on to the two 
sides of the fabric to prepare it for subsequent processes 
m which heat is generated by the nature of the finishing 
process. At other times, or rather in other machines, 
the water is distributed on the two sides of the cloth by 
means ol two rapidly rotating brushes which flick the 



By permission of Mi ws flunks Purktr, s ons >'■ Co , Lid 

Fig. 42 

DOUKLE CROPPING MACHINE 

# 

water from two rollers rotating in a tank of water at 
a fixed level. In both cases, both sides of the fabric 
are “ damped,” as it is termed, simultaneously. The 
damped fabric is then allowed to lie for several hours 
to condition, that is, to enable the moisture to spread, 
and then it is taken to the calender. 



By permission of Messrs. Charles Parker, Sons & Co», Ltd. 

Fig 43 
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The calenders for jute almost invariably contain 
five different rollers, or “ bowls,” as they are usually 
termed ; one of these bowls, the smallest diameter one, 
is often heated with steam. A five-bowl calender is 
shown on the extreme right in Fig. 41, and in the back¬ 
ground, while a complete illustration of a modern 
5-bowl calender, with full equipment, and made by- 
Messrs. Urquhart, Lindsay & Co., Ltd., Dundee, appears 
in Fig. 44. 

The cloth is placed on the floor between the two 
distinct parts of the calender, threaded amongst the 
tension rails near the bottom roller or bowl, and then 
passed over two or more of the bowls according to the 
type of finish desired. For calender finish, the bowls 
flatten the cloth by pressing out the threads and picks, 
so that all the interstices which appear in most cloths 
as they leave the loom, and which are exaggerated in the 
plan view in Fig. 34, are eliminated by this calendering 
action. The cloth is then delivered at the far side of 
the machine in Fig. 44. If necessary, the surface speed 
of the middle or steam-heated roller may differ from the 
ofhers so that a glazed effect—somewhat resembling 
that obtained by ordinary ironing—is imparted to the 
surface of the fabric. The faster moving roller is the 
steam-heated one. For ordinary calender finish, the 
surface speed of all the rollers is the same. 

Another “ finish ” obtained on the calender is known as 
“ chest finish ” or “ round-thread finish.” In this case, the 
whole length of cloth is wound either on to the top 
roller, or the second top.one, Fig. 44, and while there is 
subjected to the degree of pressure required ; the amount 
of pressure can be regulated by the number of weights 
and the way in which the tension belt is attached to 
its pulley. The two sets of weights are seen clearly 
on the left in Fig. 44, and these act on the long horizontal 
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levers, usually to add pressure to the dead weight of 
the top roller, but occasionally, for very light finishes, 
to decrease the effective weight of the top bowl. After 
the cloth has been chested on one or other of the two 
top bowls, it is stripped from the bowl on to a light 
roller shown elearlv with its belt pulley in I'ig. 41. 

There are two belt pulleys shown on the machine in 
Fig. 44 ; one is driven by an open belt, and the other by 
a crossed belt. Provision is thus made for driving the 
calender in both directions. The pulleys are driven by 
two friction clutches, both of which are inoperative 
when the set-on handle is vertical as m the figure. 
Either pulley may be rotated, however, by moving 
the handle to an oblique position. 

The compound leverage imparted to the bearings of 
the top bowl, and the weights of the bowls themselves, 
result in the necessary pressure, and this pressure may 
be varied according to the number of small weights 
used. The heaviest finish on the calender, i e. the chest- 
finish on the second top roller, imitates more or less the 
“ mangle finish." 

•A heavy hydraulic mangle with its accumulator 
and made by Messrs. Urquhart, Lindsay & Co., Ltd., 
Dundee, is illustrated in Fig 45. The cloth is wound 
or beamed bv the mechanism in the front on to what is 
termed a " mangle pin ’’; it is in reality a thick iron 
bowl ; when the piece is beamed, it is automatically 
moved between two huge rollers, and hydraulic pressure 
applied. Four narrow pieces are shown in Fig. 45 on 
the pm, and between th* two rollers. There are other 
four narrow pieces, already beamed on another pin, 
in the beaming position, and there is still another pin 
at the delivery side with a similar number of cloths 
ready for being stripped. The three pins are arranged' 
thus 0 ° 0 , and since.all tlifree are moved simultaneously. 




HYDRAULIC MANGLE 
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when the mangling operation is finished, each roller or 
pin is moved through 120’, Thus, the stripped pin will 
be placed in the beaming position, the beamed pin 
carried into the mangling position, and the pin with the 
mangled cloth taken to the stripping position. 

While the operation of mangling is proceeding, the 
rollers move first in one direction and then m the other 
direction, and this change of direction is accomplished 
automatically by mechanism situated between the 
accumulator and the helical-toothed gearing seen at 
the far end of the mangle. And while this mangling is 
taking place, the operatives are beaming a fresh set, 
while the previously mangled pieces are being stripped 
by the plaiting-down apparatus which deposits the cloth 
in folds. This operation is also known as “ cuttling ” 
or 11 taking.” It will be understood that a wide mangle, 
such as that illustrated in Fig. 45, is constructed 
specially tor treating wide fabrics, and narrow fabrics 
are mangled on it simply because circumstances and 
change of trade from time to time demand it. 

. The high structure on the left is the accumulator, 
the manipulation ot this and the number of wide weights 
which are ingeniously brought into action to act on the 
plunger determine the pressure which is applied to the 
fabrics between the bowls or rollers. 

Cloths both from the calender and the mangle now 
pass through a measuring machine, the clock of which 
records the length passed through. There are usually 
two hands and two circles of numbers on the dock lace ; 
one hand registers the ujfits up to 10 on one circle ol 
numbers, while the slower-moving hand registers 
10, 20, 30, up to 100. The measuring roller in these 
machines is usually one yard in circumference. 

If tile cloth in process of being finished is for use as 
the backing or foujidatiun of linoleum, it is invariably 
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wound oil to a wooden centre as it emerges from the 
bowls of the calender, measiued as well, and the winding- 
on mechanism is ol a friction drive somewhat similar 
to that mentioned in connection with the dressing 
machine. Cloths for this purpose are often made up 
to 600 yards in length ; indeed, special looms, with 
winding appliances, (lave been constructed to weave 
cloths up to 2,000 yards in length Special dressing 
machines and loom beams have to be made foi the 
latter kind. When the linoleum hacking is finished 
at the calender, loot 1 1 elotli and centre are hawarded 
direct to the linoleum Works The empty centres are 
returned periodically. 

Narrow-width cloths are often made up into a roll by 
means of a simple machine termed a catendcmi, while 
somewhat similar doth, and several types of cloths of 
much wider width, are lapped or folded by special 
machines such as that illustrated m Fig 40 The 
cloth passes over the oblique board, being guided by the 
discs shown, to the upper part of (he earner where it 
passes between the two bats As the earner is 
oscillated (mm side io side (it is the right hand side in 
thy illustration) tht 1 cloth is piled neatly lit folds on the 
convex table The earners may be adjusted to move 
through different distances, so that any width or length 
of fold, between limits, may be made. 

Comparatively wide pieces can be folded on the above 
machine, but some merchants prefer to have wide pieces 
doubled lengthwise, and this is done by machines of 
different kinds. In all cases, however, the opeiation is 
termed “ crisping ’’ in regard to jute fabrics. Thus, 
Fig. 47, illustrates one type of machine used for this 
purpose, and made by Messrs. Uiquhart, Lindsay & 
Co., Ltd., Dundee. The full-width cloth an the right 
has obviously twp prominent strides—one near each 
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side. The full width cloth passes upwards obliquely 
on a triangular board, and when the cloth reaches the 
apex it is doubled and passed between two bars also 
set obliquely on the left. The doubled piece now 
passes between a pair of positively driven drawing 
rollers, and is then “ faked,” “ cuttled,” or pleated as 
indicated. The machine thus automatically doubles 
the piece, and delivers it as exemplified in folds of half 
width. In other industries, this operation is termed 
creasing and rigging. Some of the later types of 
crisping or creasing machines double the cloth length¬ 
wise as illustrated in Fig. 47, and, in addition, roll 
it at the same time instead of delivering it in loose folds. 

If the doth is intended to be cut up into lengths, 
say for the making of bags of various kinds, and 
millions of such bags arc made annually, it is cut up 
into the desired lengths, either by hand, semi-mecham- 
cally, or wholly mechanically, and then the lengths 
are sewn at desired places by sewing machines, and in 
various ways according to requirements. 

• Fig. 48 illustrates one of the semi-mechanical machines 
for this purpose ; this particular type being made by 
Messrs. Urquhart, Lindsay .& Co., Ltd., Dundee, About 
eight or nine different cloths are arranged in frames 
behind the cutting machine, and the ends of these 
cloths passed between the horizontal bars at the back 
of the machine. They arc then led between the 
rollers, under the cutting knife, and on to the table. The 
length of cloth is measured as it passes between the 
rollers, and different change pinions are supplied so that 
practically any length may be cut. Eight or nine 
lengths are thus passed under the knife frame simul¬ 
taneously, and when the required length has been 
delivered, the operative inserts the knife in'the slot of 
the knife frame, and pushes it forward by means of the 




Fig. 48 

SEMI-MECHANICAL BAG OR SACK-CUTTING MACHINE 
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Fig. 49 

OVERHEAD (LAING) SACK SEWING MACHINE 


128 


THE JUTE INDUSTRY 


long handle shown distinctly above the frame and 
table. He thus cuts eight or nine at a time, after which a 
further length is drawn forward, and the cycle repeated. 
Means are provided for registering the number passed 
through ; from 36,000 yards to 40,000 yards can be 
treated per day. 

The bags may be made of different materials, e.g. 
the first four in Fig. 32. When hessian cloth, H, Fig. 32, 
is used, the sewing is usually done by quick-running 
small machines, such as the Yankee or Union ; each of 
these machines is capable of sewing more than 2,000 
bags per day. For the heavier types of cloth, such as 
sacking, S, Fig. 32, the sewing is almtost invariably done 
by the Laing or overhead sewing machine, the general 
type of which is illustrated in Fig. 49, and made by Mr, 
D. J. Macdonald, South St. Roque’s Works, Dundee. 
This is an absolutely fast stitch, and approximately 
1,000 bags can be sewn in one day. 

The distinctive marks in bags for identification often 
take the form of coloured stripes woven in the cloth, 
and as illustrated at .S', Fig. 32. It is obvious that a 
considerable variety can be made by altering the number 
of the stripes, their position, and their width, while if 
different coloured threads appear in the same cloth, 
the variety is still further increased. 

Many firms, however, prefer to have their names, 
trade marks, and other distinctive features printed on 
the bags ; in these cases, the necessary particulars are 
printed on the otherwise completed bag by a sack¬ 
printing machine of the fiat-bed or circular roller type. 
The latter type, which is most largely used, is illustrated 
in Fig. 50. It is termed a two-colour machine, and is 
made by t Mr. D. J. Macdonald, Dundee'; it will be 
observed that there are two rollers for the two distinct 
colours, say red and black. Occasionally three and 
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four-colour machines are used, but the one-colour type 
is probably the most common. 

The ownership of the bags can thus be shown 
distinctly by one of the many methods of colour printing, 
and if any firm desires to number their bags consecutively 
in order to provide a record of their stock, or for anv 
other purpose, the bags may be so numbered by means of 
a special numbering machine, also made by Mr. D. J. 
Macdonald. 

The last operation, excluding the actual delivery of 
the goods, is that of packing the pieces or bags in small 
compass by means of a hydraulic press. The goods are 
placed on the lower moving table upon a suitable 
wrapping of some kind of jute cloth ; when the requisite 
quantity has been placed thereon, the top and side 
wrappers are placed in position, and the pumps started 
in order to raise the bottom table and to squeeze the 
contents between it and the top fixed table. From J 
ton to 2 tons per square inch is applied according to 
the nature of the goods and their destination.' While 
the goods are thus held securely in position between the 
two plates, the wrappers are sewn together. Thfen 
specially prepared hoops or metal bands are placed 
round the bale, and an ingenious and simple system,' 
involving a buckle and two pins, adopted for fastening 
the bale. The ends of the hoop or band are bent in a 
small press, and these bent ends are passed through a 
rectangular hole in the buckle and the pins inserted 
in the loops. As soon as the hydraulic pressure is 
removed, the bale expands slightly, and the buckled 
hoop grips the bale securely. 

Such is in brief the routine followed in the production 
of the fibrs, the transformation of this fibre, first into 
yarn, and then into cloth, and the use of the latter in 
performing the function ef the world’s common carrier. 
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Sack making, 125 
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Twist, 58, 66, 74 
Twisting, 69 

Two-colour printing machine, 
1*28 

Tying-on, 99 

Typical jute fabrics, 99-102 

Union or Yankee sewing 
machine, 128 


Unloading bales of jute from 
ship, 22 


Variations in jute, 27 
- Varieties of jute fibre, 20 
-plants, 5, 8 


Warp, 7 

Warp dressing (see Dressing) 
Warping, beaming and dress¬ 
ing, 84 

-- null, 84-87 

Washing, 11, 14 
Waste, 51 

-, teazer, 51 

Weaves or designs, 102-104 
Weaving, 99, 105 
Weaver's lease, 84, 86, 87, 98 
Weeding of plants, 10 
Weft, 74 

-winding, 79 

Wilton carpet, 109, 113 
| Winding (bobbin) machine, 75 

|-from hank, 75 

I-(large roll) machine, 75 

-(ordinary size from hanks) 

machine, 77 

1-rolls and cops, 74 

World's great war, 1 

Yankee or Union sewing 
machine, 128 
Yarn table, 71 
Yield of fibre 10 
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SOME OBSERVATIONS ON THE FIRE 
HAZARDS 

By J. Crawford, AC.1.1. 

l’ROM a fire insurance point of view, tile hazards to be 
borne in mind are the usual hazards experienced in 
textile risks. Common hazards form a subject in them¬ 
selves and 1 do not propose to refer to these in detail 
The jute fibre m its raw state is very easily ignited, 
but through the foresight of the mill and factory owners 
and the vase efforts of insurance legislators, the risk of 
heavy loss by fire has been minimized as far as possible 
For example, most of the buildings are of extremely 
substantial construction, and where the buildings are 
storied these are mostly of fire-resisting Construction, ot 
the brick arched type, with external stone stairs and 
internal fireproof hoists. The few older storied build¬ 
ing <,• which are not of lire : resisting construction, are 
mainly protected by automatic sprinkler installations 
As a matter of fact, speaking generally of what are 
commonly known as the Dundee " fireproof ” mills, the 
massiveness of their construction does not appear to be 
properly appreciated outside of the district There has 
never been a case ot collapse of one of these substantial 
buildings, and m all the cases of outbreaks of fire the 
damage has jSe&i confined practically to the floor when' 
the lire originated 

Because of this foresight on the part of those respon¬ 
sible for the erection of these splendid milk, the trade 
has reaped the benefit hv way of reduced premiums. 


(1462f) 12 [)(> 
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In many of the premises the buildings mostly consist 
of roomy one-story sheds—also of good substantial 
construction—with the consequent advantages. 

In the jute trade in Dundee, the occupation of build¬ 
ings by multiple tenants is unknown, but provision is 
usually made for the, imposition of an extra premium 
should a building become occupied by more than one 
tenant. 

As a rule, attention has been paid to the separation 
of one risk from another. Care has been taken that 
boiler-houses and engine-houses, for example, are cut off 
and safe from any danger of igniting the inflammable 
stock. 

l'urther, the Dundee mills have an excellent record of 
commercial standing, and of having the best of super¬ 
vision by Shrewd, capable men. 

Artificial lighting and heating are nowadays installed 
in an up-to-date safe manner, and it is rarely that the 
necessity arises of having to impose 5m extra charge 
under these heads, such lighting usually being by incan¬ 
descent electric light, and the heating by ordinary steam 
or low-pressure hot-water apparatus. 

In the past, power for the machinery has been obtained 
chiefly from steam engines, with belting from overhead 
and underground drives. The danger of friction is 
always present, but careful supervision and the general 

use of automatic lubrication—carefully regulated.has 

helped considerably to reduce this hazard, although there 
is an inevitable accumulation of oil and grease about 
gearing places, ropeways, etc. , In recent years, however, 
many of the plants have been reorganized, and the 
cleaner and safer method of electric power installed. 

No drying of any raw material should be allowed in 
boiler-house or mill, but the drying of yarn or manu¬ 
factured goods is occasionally done in a room above the 
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boiler-house, in which case careful note should be taken 
of the construction of the drying chamber and the 
method of protection applied to prevent stock being 
in danger of becoming ignited. Here again the imposi¬ 
tion of extra premiums has been to the ultimate benefit 
of the mill-owners, and those who require to dry stock 
arrange to have it done in properly constructed drying 
chambers, generally fireproof compartments, well separ¬ 
ated, or completely detached, from the boiler-houses or 
other risks, heat being supplied by steam pipes, carefully 
protected, so that the material cannot come into contact 
therewith. The temperature m these drying chambers 
is usually not exceeding 190-200° F. where manufac¬ 
tured goods are dried, and about 100° F. where raw fibre 
is dealt with, as it must be remembered that the fibre 
exposed to too great heat would be spoiled for future 
processes. 

Coming to the special trade processes, we will deal 
first of all with Batching. As explained in a previous 
chapter, the process of Batching requires that the jute, 
having been treated with oil and water, must lie heaped 
for a period of about twenty-four hours, so that the 
treatment may be-evenly spread over the fibre. It is 
unnecessary for the material to lie longer, and the usual 
requirement by the insurance offices that not more than 
two days’ supply of jute be within the mill at any one 
lime is therefore reasonable and practically eliminates 
any hazard from spontaneous combustion, also prevent¬ 
ing any accumulation of inflammable stock. 

The system of warehouses (refeired to later) ensures 
that no great quantities of stock are carried in the mills 
proper 

Formerly, the oil used in Batching was wholly whale 
oil, but nowadays the oil used is mostly a specially pre¬ 
pared compound containing a proportion of mineral oil, 
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\ this, of course, being an improvement from the point of 
view of spontaneous combustion. 

Notice should be taken of the system of storing 
batching oils, and the method of distribution to the 
requisite machines 

Outbreaks of lire are of frequent occurrence in the 
Heckling, Carding and Teasing Departments, as the 
possibility is always present of foreign matter (e.g. 
pieces of stone, matches, etc.) getting unobserved among 
the raw jute and causing a spark when passing through 
the machine, with the consequent result to the inflam¬ 
mable fibre. As the fibre must necessarily pass through 
a number of hands, if may be that match-heads fall 
from the employees’ clothing into the fibre. 

Fortunately, a disastrous fire rarely occurs in these 
departments, as the hazard is only present while the 
process is m operation and workers are on the spot to 
tackle the outbreak immediately. Generally, any such 
outbreak is easily extinguished with a pail of water, or 
an extincteur, or the opening of a single sprinkle,r head. 
In any case there is no accumulation of stock to which, 
the flames can spread. 

The waste from all processes (consisting of odd piecps 
.of fibre, pieces which have fallen out of the machines, 
pieces of tow, rove, threads, ropes) is carefully collected 
and dealt with in the dust-shaking apparatus and card- 
teasers, providing further material ready for conversion 
into shver, and only a form of dust is left. Even this 
dust has a marketable value, as farmers and others 
utilize it for bedding and manure, etc. The working of 
the waste naturally creates more haaard when being 
treated in the various preparatory process?®, as it has 
gathered more dirt, oil, etc., but generally this work is 
carried on fn buildings separated from the main mill 
buildings. Here again, in this department, there is no 
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accumulation of stocks, but it must be borne in mind that 
the percentage of salvage recoverable must be very low 
or perhaps nothing at all. 

Many of the dustier machines and processes m the 
mills have a dust-extracting apparatus fitted up in which, 
by air suction, the fluff and dust is carried through a 
system of galvanized iron pipes to the dust store. This 
system certainly helps to keep the atmosphere clearer 
and the buildings cleaner, but m the event of a fire 
occurring might prove a means of carrying the lire 

In the mill proper the system of passing the jute 
through the carding, drawing and roving machines, 
thence on to the spinning frames, is carried on generally 
in the same building Occasionally, we meet a risk 
where spinning of rove only into yarn is done. Here the 
hazard of the raw fibre and the carding, etc , is elimin¬ 
ated 

The spinning frames used are not complicated. 
" Mule ” or “ Ring ” spinning is never done, as jute 
cannot stand the strain. The speed at which the 
spindles rotate is understood to never exceed 11,000 
fevolutions per minute 

The process of wet spinning winch llax undergoes is 
rtot possible for jute 

Such processes as winding, reeling, linking, warping, 
beaming, twisting, present no special hazard In the 
dressing (or starching) process, the dressing material is 
made from flour, farina or such like, and is contained in 
substantial troughs (safely heated by steam) into which 
troughs the varn is unjnersed The yarn is thereafter 
carried round steam-heated cylinders, but, as the heat 
required is not great, the hazard calls for no special 
reference. 

There is also no special hazard about the*sveavmg pro¬ 
cess, but the quantity erf stock is necessarily considerable. 

(1462P) 
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The great bulk of the weaving is of a simple nature, 
so that only in a few risks—those specializing in the 
manufacture of the better quality carpets—are Jacquard 
cards experienced. 

The finishing (or, as it is more commonly known, the 
calendering) department provides a certain amount of 
waste—e g. the cropping of odd fibres or threads pro¬ 
jecting from the cloth. The cropping is mostly done 
by special machines with knife blades, but another 
method of disposing of these odd fibres or threads pro¬ 
vides no waste, but introduces a hazard of its own. 
This method is known as Singeing. This singeing pro¬ 
cess is seldom met with, however, hut it consists of a 
naked tlame—a gas jet or sene'- of gas jets—being 
brought into contact with the cloth, and so burning off 
the odd fibres The cloth is unwound from one large 
roller, passes over the llame at a very rapid speed, and 
is wound on to another large roller. The cloth passing 
so rapidly over the flame prevents it beyig ignited, but 
allows the odd fibre's to be singed off In the event of, 
say, the machine slopping and the piece of cloth immedi¬ 
ately above the llame becoming ignited, the roll of cloth 
would be damaged only to the extent that it would be 
divided, as by a special arrangement of the machine 
the burning would not extend to either of the main 
rolls, and the smouldering portion would fall to the 
floor. 

Another type of singeing met with is lor taking oft 
the odd strands of fibre from balls of twine. The flame 
in this case is a single gas jet ffom an overhead tube in 
the hands of a worker (there may be several such jets, 
but each one is controlled by a separate worker). The 
flame is passed quickly over and round the ball of twine, 
burning off'the odd strands but not affecting the ball 
itself. Here again, the danger is greatly eliminated by 
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the fact that the manufactured material is not now very 
inflammable. 

The calendering machines generally are a series 
of heavy rollers (some stiam-heated) for smoothing, 
mangling, measuring, cutting, folding and putting the 
cloth on rolls or otherwise ready for dispatch. In this 
department there is invariably a large quantity of stock 
to which considerable damage could be done by lire, 
smoke and water, in the event of an outbreak occurring. 

Sack sewing is often carried on as a trade sepal at? 
from jute mills, 1 he machines used in this process 
generally are somewhat similar to hut coarser than the 
ordinary domestic sewing machine, and are mainly 
driven by power the making ot sacks Irom jute cloth 
when done m the mill buildings presents no special 
hazards. I lie difficulty m the other places is tile usual 
hazaid presented by premises not specially substantially 
constructed, probably not built (or the purpose and 
including various other trades, and the lype ot worker 
and proprietor are often of a dilterent stamp and require 
some inquiry, (are has to be taken to ascertain if 
Jealing is done m old and dirty sacks. 

, A suitable system of warehouses is provided at each 
irtill premises for storing the' fibre until it is required in 
the mills, and for manufactured materials until delivery 
can be taken by the consignees. As no process, of course, 
goes on in these warehouses, there is no hazard arising 
n this way, but the inflammable nature of the raw 
material has been the cause ol a considerable number of 
serious losses. As has Jieen already explained, the raw 
lute is, for convenience in handling, dealt with in tightly 
tompressed bales. Those bales are piled up in the ware¬ 
houses, and in the event of a spark being caused by 
gmtion of a loose match-head (or, as has been actually 
experienced, a spark caused by a horse’s shoe coming in 
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sharp contact with the stone floor during the operation 
of loading or unloading, and, in another case, a spark 
caused by a lorry coming into contact with the stone wall 
at the door while being backed into the warehouse), 
and some of the small hairy strands projecting from a 
bale catching lire, the flames are carried instantly by 
similar hairs over the adjoining bales as if by a tram of 
gunpowder, the whole contents of the warehouse being 
rapidly involved. 

The system of stowing the bales hampers the firemen 
from getting right into the heart of the outbreak of tire, 
and the only way by which they can hope to extinguish 
the flames is by directing a copious supply of water with 
great force into the warehouse. This saturation with 
water, of course, lias the effect of swelling the bales and 
bursting their confining bands, whereujion the combined 
force of hundreds, or perhaps thousands, of swelling 
bales will cause the walls of the warehouse to bulge and 
burst < 

Practically all these warehouses are of one lofty 
story in height and consist of two kinds, viz - 

1. Stone or brick built and slated, with no skylight 
nor other opening in the roof unprotected by a cover¬ 
ing of wire gauze, and all openings within 15 ft. of the 
ground protected by doors or shutters of iron or iron- 
covered, and 

2. Timber or metal frame covered with corrugated 
iron sheets. 

Some surveyors have suggested that the bales should 
be stowed back from the walls, say, 2 or 3 ft , and in 
many warehouses this suggestion has baen adopted One 
is not yet sure of any advantage in this method to com¬ 
pensate for the loss of storing space, as the bales--being 
many and So tightly compressed—exert such a force 
by expansion on becoming saturated with water that 
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the walls of the warehouse are still bound to come .under 
terrific pressure, with the consequent cracking and burst¬ 
ing ; and, owing to the danger from this swelling and 
from the dense smoke arising from the burning material, 
the firemen are prevented from using any such spaces 
to enable them to get nearer to the heart of the out¬ 
break. 

The corrugated non warehouses have more exposure 
hazard, but they will probably prove convenient for 
the firemen in so far as the walls, not being able to with¬ 
stand so much pressure from the swelling bales as the 
stone walls, will more speedily collapse and allow the 
flames to be got at more quickly from outside, although 
there is, of course, the danger of the corrugated iron roof 
falling on top of the burning material and anting like an 
umbrella m keeping the water off it 

Fortunately, the salvage obtained from raw jute is 
very high, ranging from -ft) to 75 per cent, as against 
20 to 40 per cent from flax. 

In the jute trade, there is no doubt that good super¬ 
vision is absolutely essential, as in many of the preparing 
processes the workers are more or less unskilled, and, as 
is. usual in such eases, unskilled means careless and 
indifferent. However, the mechanics and other experts 
are particularly reliable and highly trained, and in many 
of the processes a high degree of skill is required also, 
with the result that the bulk of the employees, by the 
way, mostly women and girls, are a good class of worker. 

There is an inevitable amount of dust and fluff from 
all the processes, and tljcre is therefore justification for 
requiring the removal of all waste from every process 
daily. This fluff can be easily cleared from the floor, 
and must be cleared from the machines to keep them from 
choking, but it should also be removed from all inter¬ 
stices, drives, sprinkler .pipes, etc. 
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By C. A. Holliday, A.S.A.A.Net 21- 

Commercial Goodwill 

By P. D. Leake, F.C.A. .... Net 15/- 
Company Accounts 
By Arthur Coles. Revised by W. C. Wood, 

A.C.I.S..Net 7/6 

Consignments, Account Sales, and Accounts 
Current 

By E. J. Hammond . Net 5/- 

Cost Accounting, The Fundamentals of Process 

By L. A. Wight, A.C.W.A.Net 7/6 

Cost Accounts in Principle and Practice 
By A. Clifford Ridoway, F.C.A. . . .51- 

Cost Accounts for the Metal Industry 
By H. E. Paiikes, M.Com., A.C.W.A. . < . Net 10/8 

Cost Accounts in Rubber and Plastic Trades 

By T. W. Fazakerley .Net 5/- 

Costing and Price Fixing 
By J. M. Scott Maxwell, B.Sc., F.C.W.A. . Net .6/- 

Costing, A Primer of 

By R. J. H. Ryall, F.C.W.A.Net 3/6 

Costing, Dictionary of 

By R. J. II. Ryall .Net 10/8 

Costing, Theory and Practice of 

By E. W. Newman, F.C.A.Net 8/8 

Costs for Manufacturers 

By C. Smith . . . . ‘ . . . Net 5/- 

Currency Accounts in Sterling Books 
' By C. Ralph Curtis, Fellow of the Institute of 
Bankers ........ Net 2/6 

Depreciation' and Wasting Assets 
By P. D. Leake. F.C.A. . , . . Net 15/- 

Dictiofiary of Book-keepfng, Pitman’s 
By R, J. Porters, F.C.R.A. * . 


. Net 51 - 



Book-keeping and Accountancy—oontd. 

Estimating. By T. H. Hargrave . . .Net 

Full Course in Book-keeping 
By H. W. Porritt and W. Nicklin, A.S.A.A. . 
Fundamentals of Business Accounting 

By G. V. Gordon, M.A. 

Graded Book-keeping Exercises for 
Commercial Schools 

By A. J. Favell, B.Sc., A.C.I.S. 

Holding Companies 

By A. J. Simons, A.C.A. (Hons.) . . . Net 

Hotel Book-keeping By jr. e. Pitcher . 
Investigations : Accountancy and Financial 

By J. H. Burton .Net 

Manual of Cost Accounts 
By H. Julius Lunt, F.C.A., F.C.I.S., F.C.W.A. 
and A. IT. Ripley, F.C.W.A. ..... 
Modern Methods of Stock Control 
By N. Gerard Smith, M.I.P.E. . . . Net 

Practical Book-keeping and Commercial 
Knowledge 

By E. E. Spicer, F.C.A., and E. 0. Peoleii, F.C.A. Net 
Principles of Accounts 
By J. Stephenson, M.A., M.Com., I).Sc. • Part 1 
• Part II. 

Principles of Auditing 

gy F. R. M. De Paula, O.B.E., F.C.A. . 
Principles of Bank Book-keeping 

By Herbert G. Hoddeh. Cert.A.I.B., F.R.Econ.S. 

Net 

Profits and Balance Sheet Adjustments 

By P. Taggart, F.S.A.A., A.I.M.T.A. . . Net 

Railway Accounts 

By C. H. Newton, F.A.A.Net 

Secretarial Book-keeping and Accounts 
By H. E. Coleswortiiy, A.C.A., A.S.A.A.. . Net 

Sharles’s Elementary Book-keeping 
By F. F. Sharles, F.S.A.A., F.C.I.S. 

Shopkeepers’ Accounts Simplified • 

By C. D. Cornell ,.Net 

Sinking Funds, Reserve Ftinds, and Deprecia¬ 
tion. By J. H. Burton * . . . . Net 


riufct 

61 - 

61 - 

2/6 


21 - 

10/6 

2/8 


5/- 


8/6 

3/6 

7/8 

3/6 

5/- 

7/6 


5 /- 


61 - 

7/8 


61 - 

2/6 

21 - 

3/8 
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CAREERS 


NttCi 


Banking as a Career 

By F, A. Willman, Cert. A.I.B. . . . Net 3/6 

Flying as a Career 

By Major 0. Stewart, M.C.. A.F.C. . Net 3/6 

Game of Commerce. By Herbert Kendrick Net 3/6 
Hotel and Restaurant Careers for Women 

By Ernest M. Porter .Net 2 6 

How to Become an Auctioneer and Estate 
Agent. By W. F. Nokes, F.A.I. ltevised by D. 

McIntyre, B.A., LL.B.Net 3/6 

How to Become a Company Secretary 
By E. J. Hammond .... Net 3/6 

How to Become a Private Secretary 
By J. E. McLachlan, F.I.P.S. (irons.) . . Net 2/6 

How to Become a Qualified Accountant 
By It. A. Witty,*F.S.A.A. .... Net 3/6 

How to Choose Your Career 
By W. Leslie Ivey, M.C., M.S.M.A. . . Net 3/6 

How to Secure a Good Job 
By W. Leslie Ivey, M.C.. M.S.M.A. . . Net 3/6 

How to Secure Promotion 
By W. Leslie Ivey, M.C., M.S.M.A. . . Net 3/6 

Insurance as a Career. By F. H. Siierriff . Net 3/6 
Journalism as a Career , 

Edited by W. T. Cranfield .... Net 5/- 
Nursing as a Career 

By Charlotte L. Moles, S.R.N. . • • Net 3/8 

Stage as a Career. By Donovan Maule . Net 3/6 

CIVIL SERVICE 

Arithmetic for Civil Service Students 

By T. H. Teare, B.Sc., and F. YV. Teare, B.Sc. . . 4/- 

Civil Service Guide 

By A. J. T. Day .Net 3/8 

Civil Service Essay Writing 
By YV. J. Addis, M.A, . . , . . . .21- 

Civil Service Shorthand Writers’ Phrase Book 
Compiled by Alfred Marshall, P.C.T. . . .21- 

English for Civil Servants 

By Walter Shawcross.. 2/6 

Guide to Indexing and Precis Writing 
By W. J. Weston, M.A., B.Sc., an/1 E. Bowker . 2/- 

Women and the Civil Service • 

By Dorothy Evans, M.A. .. . . . Net 3/6 

< rt 



COMMERCE, ETC. 


Business Handwriting. By w. Burton 

Commerce and Accounts 
By Alonza .Tames, F.F.T.Com., F.R.Eoon.S. 
Commerce for Commercial and Secondary 
Schools 

By A. J. Favell, B.Sc. (Econ.), A.C.l.S. . 
Commerce, Stage I 
By A. James. F.F.T.Com., F.R.Eoon.S. 

Commercial Handwriting and Corre¬ 
spondence. By ,T. U. and C. Kay . 

Day Commercial School, The 
By C. H. Kirton, F.F.T.Com. . . . Not 

Interviewing 

By W. V. Noble ..... Net 

Manual of Business Training 
By A. Stephen Noel, F.R.Eoon.S. ... 
Modern Business and Its Methods 

By W. Campbell, Chartered Secretary . . . 

Office Practice 

By W. Campbell, Chartered Secretary 

Office Training for Girls 

By Margaret *Ryan .Net 

Pitman’s Popular Guide to Journalism 

■ By A. Kingston .Net 

Pitman’s Practical Journalism 
By A. Baker, M.J.I. Revised by E. A. Cope . Net 
Principles and Practice of Commerce 
By James Stephenson, M.A., M.Com., D.Sc. 
Principles of Business 
By James Stephenson, M.A., M.Com., n.Sc. 

Part 1,2/6; Part 11. 

Questions and Answers on Commerce. Stage I 
By A. J. Favell, B.Sc. (Econ.), A.C.l.S. . 

Questions and Answers on Commerce. Stage II 

By A. J. Favell. 

Questions and Answers on Business Practice 
By E. J. Hammond .... . Net 

Theory and Practice of Commerce # 

.Edited by G. K. Bucknall, A.C.l.S. (Hons. 
Wholesale and RetaifTra^e # 

By W. Campbell .. 


PRIQB 

1/6 

2/8 

3/8 

2/6 

2/8 

7/6 

2/8 

4/- 

7/6 

3/6 

3/6 

2/8 

3/6 

8/8 

3/6 

2/6 


3?6 


7/6 

2/8 
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ENGLISH AND COMMERCIAL 
CORRESPONDENCE 


Business Letters in English 

By VV. J. Weston, M.A., B.So. 


PRICC 

3/8 

Commercial Correspondence and Commercial 
English. 

3/8 

Commercial Dictionary .... 

Net 

1/8 

Dictionary of Correct English, A 

By M. A. Pink, M.A. 

Net 

2/6 

English and Commercial Correspondence 
By 11. Nagaoka and D. Theophilus, B.A. 

. 

3/6 

English Composition and Business 
Correspondence 

By J. P. Davis,, D.Lit., M.A., LL.B. (Loud.) 

Net 

21- 

English Course, Stage I 

By John Bennett ...... 


1/6 

English Exercises. A Book of Homonyms 
By B. S. Barrett . 


3/8 

English for Commerce 

By J. Gurney Lawrie, M.A. . . . 


21- 

English for Commercial Students 

By H. W. Houghton, A.C.l.S. 

* 

2 h 

English Grammar and Composition 

By W. J. Weston, M.A., B.Sc. (Lond.) 


•3/6 

English Mercantile Correspondence 


3/6 

Guide to Commercial Correspondence 

By W. J. Weston, M.A., B.Sc. (Lond.) 


2/6 

How to Teach Commercial English 

By Walter Shawcross, B.A. .... 

Net 

3/6 

Letter Writing 

By G. K. Bucknall, A.C.l.S. (Hong.). 

Net 

1/- 

Manual of Commercial English 

'By Walter Shawcross, B.A. . 


3/6 

Manual of Punctuation. By w. o. Webster 


11- 

New Era Spelling Manual. By<U. J. Bower 

• 

&/6 

Pocket’English Dictionary 

Net 

1/8 




English and*Commercial Correspondent—contd. 

Principles and Practice of Commercial Corre¬ 
spondence. By J. Stephenson, M.A., M.Com. . 5 - 

Punctuation as a Means of Expression 

Bv A. E. Lovell, M.A.Net 1/- 

Self-Expression in English 

By John Bennett .2/- 

Standard English 

By Edward H. Grout, B.Sc., A.C.1.1. . . Net 7/8 

Synonyms and Antonyms, Pitman’s Book of 

Net 2/6 

GEOGRAPHY AND HISTORY 

Commercial Atlas of the World, Pitman’s Net 5/- 
Commercial Geography of the British Isles 

By W. P. Rutter, M.Com.4/6 

Commercial Geography of the World 

By W. P. Butter, M.Com . 6/- 

Commercial History 

By J. It. V. Marciiant, M.A. . . . . 5/6 

Economic Geography 

By John McFaXlane, M.A., M.Com. . . 10/6 

Economic Geography, The Principles of 

•By R. N. Rudmose Brown, D.Sc. 6/- 

Elements of Commercial History 
liy Fred Hall, M.A., B.Com., F.C.I.S. . 2/- 

Geography of Commerce, The 

By W. P. Rutter, M.Com.5/- 

Histpry of Commerce, The 
By T. G. Williams, M.A., F.R.Hist.S., F.R.Econ.S. . 3/6 

Main Currents of Social and Industrial Change, 
1870-1924 

By T. G. Williams, M.A..6/- 

Outlines of the Economic History of England 

By H. 0. MeredIth, M.A., M.Com . 7/8 

Principles of Commercial History . 

By J. Stephenson, M.A., M.Com., D.Sc. . . . 5/- 

Rise of British Commerce, The • 

By K. G. Lewis, B.A., jmd N, Branton . . . 3/8 

Statistical Atlas of fhe World, A 
By J. Stephenson, M.A., M.Som,, D.Sc 
9 


Net 7/6 




ECONOMICS 


Business Economics and Commerce, A Course 
in. By F. P. Tushingham, B.Com.Sc. . 
Dictionary of Economic and Banking Terms 
By W. J. Weston 1 , M.A., B.Sc., and A. Crew . Not 
Economics for Business Men 
By W. J. Weston, M.A., B.Sc. . . . Not 

Economics of Private Enterprise, The 
By J. H. Jones, M.A. ...... 

Economics of Production and Exchange 

By James Stephenson, M.A., M.Com., D.Sc.; and 
N. BltANTON, B.Com. ..... 

Economics of the Import and Export Trade 
By Hiromu Nagaoka ...... 

Economics of Instalment Trading and Hire 
Purchase. By W. F. Crick; . . . Net 

Economics of the Industrial System 
By II. A. Silverman, B.A. .... Net 

Economics of the Wholesale and Retail Trade 
By James Stephenson, M.A., M.Com., D.Sc. 
Elements of Political Economy 

By II. Hai.i., B.A. . 

Exercises in Economics ' 

By A. Plummer, B.Litt., M.Sc. (Econ.), LL.D. . • . 

International Combines in Modern Industry 

By Alfred Plummer, B.Litt., M.Sc. (Econ.), LL.D. Net 

International Organization 

By li. Yorke Hedges, LL.D. . . . Net 

International Trade and Tariffs, An 
Introduction to 

,By It. A. Hodgson, B.Com. (Loud.) . . . Net 

Introduction to Business Economics 
By J. Stephenson, M.A., M.Com., D.Sc. . 

Outlines of Central Government 
By John J. Clarke, M.A., F.S.S! . . . Net 

Outlines of Local Government of tHe United 

. Kingdom (and the Irish Free State) 

By John J, Clarke, M.A.. F.S.S. . . . Net 

Prelude to Economics 
By William Aylott Orton . , . 

Substance of Economics,* The 
By H. A. Silverman, B.A. tKcon.) .... 

■ ' ,10 


PRICE 

3/- 

5 /- 

3/6 

7/6 

7/6 
61 - 
5/- 
7/6 
5 /- 
2 /- 
2 /- 
.7/6 
10/6 

6 /- 

3/6 

5/- 

61- 

61 - 

61- 



Piflc’E 


‘ BANKING AND FINANCE, 


Answers to Questions Set at the Examina¬ 
tions of the Institute of Bankers 

Bv L. I.. M. Minty, Ph.D., B.Kc„ Kcou., B.Com.— 


Foreign Exchange. Part I & Part II 

Each 

Net 

3 6 

Economics. Part I & Part II 

. Each 

Net 

5/- 

English Grammar and Composition. 

Part I 

Net 

3/6 

„ „ „ ,, 

Part II . 

Net 

6/- 

Banker as a Lender, The 



By F. E. Steele .... 

Bankers’ Advances 


Net 

51- 

By F. It. Stead. Revised by C. It. W. 
B.A., LL.B. . . . 

CUCKSON, 

Net 

6/- 


Bankers and the Property Statutes of 1925 

and 1926. By U. w Jonhs . . . Net 6/- 

Bankers’Credits. By \v. f, Siwi.Di no . . Net 10/6 

Banker’s Place in Commerce, The 

By W. F. Spalding .Net 3/6 

Bankers’ Securities Against Advances 
By Lawrence A. Fogg, Cert. A.t.B. . . Net 6/- 

Bankers’Tests. By F. K. stead . . . Net 10/6 

Banking for Advanced Students 

By Percy U. H. Wuodrufe.7/6 

Bank Organization, Management, etc. 

By J, F. Davis, M.A., D.l.it., LL.B. (Bond.) . Net 6/- 

.Bills of Exchange Act, 1882, The 

i By M. II. Megeaii, B.Com.Net 6/- 

Bills of Exchange Acts,' A Practical Exam- 
’■ ination of the. By C. 11. It Fennell . Net 7/6 

Book of the Stock Exchange 

By F. E. Armstrong .Net 10:6 

Capital Underwriting 

By David Finnic, Jl.A., C.A.Net 10/6 

Cheques. By C. F. Hannaford . . Net 6/- 

Dictionary of Banking. By \V. Thomson . Net 30/- 

Dictionary of Banking Terms in Three 
Languages; (English-French-German) 

By L. Uerendi .Net 2 \h 

Dictionary of the World’s Currencies and 
Foreign Exchanges • 

• By W. F. Spalding ,.Net 30/- 

Discount Market ih London, The 
By H. W. Greengrass . • . . . Net 61- 



PRICK 


•Banking and Finance—contS. 

Eastern Exchange, Currency, and Finance 
By W. F. Si-aldi.no ..... Met 15/- 
Economics of the English Banking System 
By W. J. Weston, M.A., B.Sc. . . .Net 2/6 

Elements of Banking. Bv J. I>. candy . . 2/- 

English Banking Methods 
By L. Le M. Minty, Ph.D., B.Sc., B.Com. . Net 10/6 

Exchange Arithmetic 

By H. C. F. Holgate, F.C.K.A., Cert. A.I.B. . Net 5/- 

English Composition and Banking Corre¬ 
spondence 

By L. E. W. O. Fcllrrook-Leggatt, M.C., B..V. . 3/6 

Finance, Concise Dictionary of 

By W. Collin Brooks ...... Net 12/6 

Foreign Exchange and Foreign Bills in Theory 
and in Practice. By w. F. Spalding . Net 7/6 
Foreign Exchange, A Primer of 
By W. F. Spalding ..... Net 3/6 
Foreign Exchange, Introduction to the 
Practice of 

By II. E. Evitt, Fellow of the Institute of Bankers Net 3/6 

Foreign Exchanges, Arithmetic and Practice 

Of the. By A. (1. Scan, Cert. A.I.B. . . .2/6 

Foreign Trade, The Finance of ' 

By W. F. Spalding .Net 7/6 

Functions of Money. By W. F. Spalding . Net 7/3 
Investment, A Short History of 
By Percy Ripley ...... Net .7/6 

Joint Stock Banking, The Rise and Growth of 
Vol. I. Britain to 1860 ^ 

By S. Evelyn Thomas, B.Com., Ph.D, (Lond.) . Net 20/— 
London Money Market, The 

By W. F. Spalding .Net 10/6 

Organization and Management of a Branch 

Bank. By F. J. Lewcock .... Net 5/- 
Practical Banking, Currency and Exchange 
By H. E. Evitt . . . • ■ • • Net 8/6 

Principles of Currency, Credit and -Exchange 
By William A. Shaw, Litt.D. . . . Net 3/6 

Securities Clerk in a Branch Bank, The 
By F. J. Lewcock, Cert. A.I.B., A.C.I.S. . _ . Net 7/6 

Theory and Principles of Central Banking, The 
By William A. Shaw, LittJ). 1 ,. . • Net 12/6 

Theory and Practice of Finance, The 
By W. Collin Brooks . 1 . . • .Net 10/6 
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INSURANCE 


Accident Risks, The Surveying of 
By J. B. Welsos, F.C.I.I., and Fenwick J Woodroof, 
A.C.I.I. ....... Net 5/- 

Actuarial Science, The Elements of 
By R. E. Underwood, F.I.A, . . Net 6/- 

Average Clauses and Fire-Loss Apportion¬ 
ments. By E. H. Mission, F.C.I.I. . . Net 8/6 

Building Construction, Plan Drawing, and 
Surveying in Relation to Fire Insurance 

By I). W. Wood, M.B.K.Net 6/- 

Burglary Risks 

By E. H. Grout, B.Se.. A.C.I.I. . . .Net 10/6 

Compound Interest, Principles of 

By II. H. Edwards .Net 6/- 

Dictionary of Accident Insurance 
Edited by J. B. Wei,son, LL.M., F.C.I.I., F.C.I.S. Not 60/- 
Fire Extinguishment and Fire Alarm Systems 

By It. Nouthwood .Net 7/6 

Fire Insurance, Dictionary of 
Edited by B. C. Remington. F.C.I.I. . • Net 30/— 

Fire Insurance, Principles and Practice of 

By F. Godwin, .Net 5/- 

Fire Insurance, The Law of 

By J. Rowlatt, B.A.Net 7/6 

Fire Policy Drafting and Endorsements 

fiv W. C. IT. Darley .Net 7/8 

Ghide to Marine Insurance. By Henry Iyeate Net 3/6 


How Shall I Insure ? By f. G. Culmeb . Net 
Industrial Assurance Organization and Routine 
By R. Dinxaoe, F.I.A., and T. Hills, A.C.I.I. Not 

Insurance 

By T. E. Young, B.A., F.I.A., F.R.A.S. . . Net 

Insurance Companies’ Investments 
By Harold E. Haynes, F.I.A., F.C.I.I. . Net 
Insurance Office Organization and Routine 
By J. II. WliLSON, LL.M., F.C.I.I., F.C.I.S., and F. II. 

Sherriff, F.I.A. Net 

Insurance of Profits. By A. o. Maoken . Net 
Insurance of Public Liability Risks 
By S. V. Kirkpatru j:? F.C.LI. . . . Not 

Law and Practice as to Fjdelity Guarantees' 
By C. Evans and F. H. Jones .... 


2/6 

7/6 

10/6 

7/6 

776 

5/- 

5/- 

5 /~ 



Insurance—contd. 

Law of Accident and Contingency Insurance 

By V. H. Jones ...... Net 

Law of Negligence 

By J. B. Welson, LL.ll., F.C.I.I., F.C.I.S. . Net 
Law Relating to Insurance Agents and Brokers 
Bv J. B. Welson, I.L.M., F.C.I.I,, F.C.I.S. . Net 
Life Assurance from Proposal to Policy 
By It. Hoskino Tayleu. F.I.A., A.C.I.I., and V. VV. 
Tyler, F.I.A..Not 

Life Assurance, Dictionary of 

Edited bv G. W. Richmond, F.I.A., and F. H. Shekriff, 
F.I.A.Net 

Life Assurance, Guide to 

By S. G. Liiigii, F.I.A.Net 

Marine Insurance of Goods, The 

By F. W. S. Poole ..... Net 
Motor Insurance. By G. W. Gilbert . . Net 

National Health Insurance 

By W. J. Foster, LL.B. Barrislcr-at- Lau\ and F. G. 
Taylor, F.I.A. . . . . ■ .Net 

Pension and Superannuation Fund^, Their 
Formation and Administration Explained 
By Bernard Robertson, F.I.A., and II. Samciols Net 
Pension, Endowment, Life Assurance, and 
Other Schemes for Employees 

By II. Douoiiarty, F.C.I.I.Net 

Personal Accident, Disease, and Sickness 
Insurance, The Principles and Practice of 
By J. 13. Welson, LL.M. .... Net 
Physiology and Anatomy 
By H. Gardiner, M.S., F.R.C.S. . . . Net 

Principles and Practice of Accident Insurance 
By G. E. Ban-field, A.C.I.I. . ( . . .Net 

Principles and Practice of Industrial Assurance 
Iiy li. II. Walker, F.I.A., and D. R. Woodgate, B.Com., 

'F.I.A.Net 

Principles of Insurance. Bv j. Alfred Eke Net 

Successful Insurance Agent, The 

By J. ,T. Bisgood, B.A., F.O.i.S. ’ • . Net 

Workmen’s Compensation Insurance 
,iBy C. E. Golding, LL.D., F.C.I.I., F.S.S. . . ,Net 


P8IC1 

7/6 


5 /- 


5/- 


6 /- 


40/- 


6 /- 

10/6 

6 /- 


7/6 


5/- 


6h 


51- 

7/6 


6 /- 


7/6 

51- 

2 6 
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SHIPPING 


PTTCB 


Charter Parties of the World 

By C. D. MacMurhay and Malcolm M. Cuke. With a 
Foreword by It. S. Dalgliemi . . . Net 

Exporter’s Handbook and Glossary, The 

By F. M. Duden’ey .Net 

How to Export Goods. By f. M. Dudexey. Net 
How to Import Goods. By j. a. dunnage . Net 
Importer’s Handbook,The. ByJ. a. Dunnage Net 
Manual of Exporting 

By J. A. Dunnage. Net 

Shipbroking, Introduction to 

By 0. D. MacMurray and M. 11. Cube . • Net 

Shipping. Bv A. Hall, F.I.C.S. and F. UEYWoon, 
F.C.I.S..Not 

Shipping Business Methods 

By It. B. Paul. Net 

Shipping Finance and Accounts 

By It. B. Paul .Net 

Shipping Office Organization, Management, 
and Accounts. By Alfred Calvert . . Net 

Shipping Practice. By E. F. Stevens . . Net 

Shipping Terms and Phrases 

By J, A. Dunnage. Net 


INCOME TAX 

Burn’s Income Tax Guide 

By John Burns, W..S.Net 

Income Tax Law, Practice, and Administration 

Bv F. F. Sh arles, F.S.A.A.; It. P. Croom-.Tohnson, 
lL B K.C.; L. C. Graham- Dixon, of the Inner Tcmple, 
BarrMer-at- Law, and W. J. Ecuott, Three Volumes Net 

Dictionary of Income Tax and Sur-Tax Practice 

By W. E. Smelling .Net 

Income Tax, Introduction to 

By E. D. Fryer, A.L.A.A. :Net ' 

Ipcome Tax and Sur-Tax, Snelling’s Practical 
By C. W. Ciiivers , • . , . • ■ .Net 

Income Tax Handbook for,Company Secretaries 
By C. W. Ciiivers . • • Net 


15 - 

7/6 
2 /- 
2/6 
7/6 

7/8 

3/6 

2 h 

5 /- 

2/6 

6 /- 

5/- 

2/6 

51- 

84/- 

25/- 

• 

2/8 

3/6 

5/- 

• 


15 *. 



.SECRETARIAL WORK, ETC. 

Alteration of Share Capital P * rol 

By P. Lea Heed, A.I.S.A., and C. Wright, A.C.A. Net 51- 

Chairman s Manual 

By Gurdon Palin, and Ernest Martin, F.C.I.S. . Net 5/- 
Company Registrar’s Manual, The 

By J. J. Quinlivan .Net 5/- 

Company Secretarial Routine 
By 0. C. Walpord, A.S.A.A., A.C.I.S. . Net 1/- 

Company Secretarial Work 

By B. Martin, F.C.I.S.Net 2/- 

Company Secretary’s Vade Mecum 

Edited by P. Tovey. Bevised by 0. W. Adams, 
A.C.I.S..Net 3/0 

Dictionary of Secretarial Law and Practice 
Edited by Philip Tovey, F.C.I.S. . . , Net 40/- 

Formation and Management of a Private 

Company. By F. D. Head, B.A. . . Net 7/8 

Guide for the Company Secretary 
By Arthur Coles. Revised by W. Cecil Wood, A.C.I.S. 8/- 
Higher Control 

By T. G. Bose, M.I.Mecli.E., M.I.P.E., F.I.I.A. Net 12/8 
Honorary Secretaryship. By w. b. Thorne Net 2 6 

How to Take Minutes 

Edited by E. Martin, F.C.I.S. . . . Net 2/8 

Meetings. By F. D. Head, B. . Net 51- 

Oldham’s Guide to Company Secretarial Work 
By G. K. Bucknai.l, A.C.I.S. (Hons.) . . . 3/6 

Practical Directorship 

By H. E. Colesworthy, A.C.A.. A.S.A.A. . . Net 7/8 

Practical Secretarial Work 
By H. I. Lf.e, A.I.S.A., and W. N. Barr . . Net , 7/8 

Prospectuses : How to Read and Understand 
Them. By Philip Tovey, F.C.I.S., and H. Lambert 

Smith, B.Sc. . .Net 3/6 

Questions and Answers on Secretarial Practice 
By E. J. Hammond. Revised by G. K. Buck.vall, 

A.C.I.S. (Hons.) . . ' . . . Net 5/- 

Secretarial Practice of Public Service Companies 

By E. G. Janes, A.C.I.S.Net 10/6 

Share Transfer Audits. Byit. a. Davies,a.c.i.s. Net 3/6 
Solicitors’ Book-keeping 

By John R. Price, A.C.A., A.C.W.jt.. Etc. . Net 6/- 

Transfer of Stocks, Share*, and Otner 

Marketable Securities. Gy F. D. Head. b.a. Net 7/6 
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INDUSTRIAL ADMINISTRATIpN 

Business Rationalization 
ByCnAiii.ES S. Myers, C.B.E., M.A.. Sc.D., F.R.S. Net 
Case for Vocational Guidance, The 
By Angus Macrae, M.A., M.B. . . . Net 

Causes of Accidents, The 

By Eric Farmer, M.A.Net 

Engineering Factory Supplies 

By W. J. Hiscox.Net 

Factory Administration in Practice 

By \V. ,T. Hiscox. Revised by John U. Price, A.C.A., 
A.C.W.A., etc. ...... Net 

Factory Lay-Out, Planning and Progress 

By W. J. Hiscox.Net 

Factory Organization 

By C. IT. Northcott, M.A., Pb.P., 0. Sheldon, B.A.. 
J. W. Wahdhoppeu, B.Sc., B.Com., A.C.W.A., ami 
L. UiiivicK, M.A.Net 

Industrial Organization, The Evolution of 

By B. F. Shields, M.A. .... Net 

Industrial Psychology Applied to the Office 
By W. Spiei.man Raphael, B.Sc., C. B. Frisby, B.Com.. 

and L. I. Hunt, B.A.Net 

Industrial Psychology in Practice 
By Henry J. Welch, and Ci. H. Miles, D.Sc. . Net 
•Introduction to Industrial Administration, An 
.By J. Lee, C.B.E., M.A., M.Com. Sc. . • Net 

Labour Organization. By J. Cunnison.M.a. . Net 
Management 

By J. Lee, C.B.E., M.A., M.Com.Sc. . . Net 

Muscular Work, Fatigue, and Recovery 
By G. P. Ckowden, M.Sc., M.R.C.S., L.II.C.P. . Net 
Outlines of Industrial Administration 
By R. 0, Herford, H. T. Hildagk, and H. G. 

Jenkins .Net 

Philosophy of Management, The 

By Oliver Sheldon, B.A.Net 

Problem of Incentives in Industry, The 

By G. H. Miles. D.Sc .Net 

Production Planning. By Clifton Reynolds Net 
Principles of- Industrial Administration, An 
Introduction to, * , 

By A. P. M. Fleming, C.B.E., M.Sc., M.I.E.E.. hnd 
H. J. Bkockleuurst, M.Eifg., A.M.I.E.E. . Net 
U 


PMCB 

3/8 

3/8 

3/8 

5 /- 


8/6 

7/8 

7/8 

7/8 


7/8 

61 - 

7/8 

5/- 

3/8 


6 /- 

10/8 

3/8 

10/8 

3/8 



Industrial Administration—con td. 

Principles of Industrial Welfare 

By J. Lee, C.B.E., M.A., M.Com.Sc. . . . Net 

Rationalization 

By J. A. Bowie, M.A., D.Litt. . . . Not 

Selection of Colour Workers, The 

Begun by A. M. Hudson Davies, M.A., and A. 
Stephenson, B.Nc. Completed and described by W. 
O’J). Pierce, B.Sc. (Tech.), M.Sc. Edited and with a 
Preface and a Chapter bv Charles K. Myers, C.B.E., 
F.R.S. . . . v . . Net 

Sharing Profits With Employees 

By J. A. Bowie, II.A., D.Litt. . . . Net 

Welfare Work in Industry 
Edited by li. T. Kelly ..... Net 

BUSINESS ORGANIZATION AND 
MANAGEMENT 

Business Management. By Pf.iicival White Net 
Business Organization and Routine 

By W. Campbell, Chartered Secretary . . Net 

Clubs and Their Management 
By F. W. Pixley ...... Net 

Commercial Management 
By C. L. Bolling ...... Net 

Economy and Control Through Office Method 
By E. W. Workman, B.Sc. (Lond.) . . Net 

Filing Systems. By E. A. Core . . . Net 

Grocery Business Organization, Management, 
and Accounts 

By C. L. T. Beeching, O.B.E. . . . Net 

Hire Purchase. By Harold W. Eley . . Net 

Hire Purchase Organization arfd Management 

By V. R. Fox-Smitii ..... Net 

Hite Purchase Trading 

By Cunliffe L. Bolling .... Net 

Hotel Organization, Management, and 
Accountancy t ‘. 

By G. De Boni, and F. F. Shari.es, F.8.A.A., 
F.C.I.S. Revised by F. F. Siiari.es . Net 
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PRICE 

5 /- 

1 /- 

5/- 

10/8 

51- 

15/- 

1 /- 

7/6. 

10/8 

7/6 

.3/8 

7/6 

1 /- 

7/8 

10/8 

in/A 



Business Organization and Management—contd. 


Modern Office Management 

By H. VV. Simpson, F.O.t.S. 

Net 

PRICfc 

7/a 

Multiple Shop Organization 

By A. E. Hammond. 

Net 

6/- 

Office Organization and Management, 
Including Secretarial Work 

Bv Lawrence B. Dicksee, M.Com., F.C.A., 

and 


Sir It. E. Blain, C.B.Ii. 

Net 

7/6 

Organization of a Small Business, The 

By W. A. Smith, AX'.W.A. 

Net 

2/8 

Retail Shop, The 

By C, L. T. Beeching, O.B.E., F.G.I. 

Net 

1/- 

Self-Organization for Business Men 

By Mourey Dainow, B.Sc. (Ilona.), Land. 

Net 

5/- 

Selling by Post 

By Harold W. Erey. 

Net 

1 I- 

Solicitor’s Office Organization, Management, 


and Accounts 

By E. A. Cope and II. W. It. Robins 

Net 

8/- 

Stockbroker’s Office, The 

By J. E. Day ( . 

Stores Accounts and Stores Control 
■ By J. II. Burton. 

Net 

7/8 

Net 

5/- 

MUNICIPAL WORK 

Local Government of the United Kingdom 

i 


and the Irish Free State, The 

By J. J. Clarke, M.A., F,S.S. 

Net 

12/8 

Municipal Accounting Systems 

By S. Whitehead, A.S.A.A. 


5/- 

Municipal Audit Programmes 

By S. Whitehead ... 

Net 

51- 

Municipal Book-keeping 

By J. H. McCall, F.S.A.A. 

Net 

7/8 

Municipal Cost and Works Accounts 


« 

By (1. A. Bryant, F.C.W.A. 

Net 

10/8 

Municipal and Local Government Ltf\v 

By H. E. Smith, LI^.B. . , . 

Net 

10/8 

Municipal Organization 

By Sib, Montagu H. Cox, LL.B. . „ 

Net 

5/- 





„ Municipal Work—contd . 1 

• PltlCE 


Municipal Student’s Examination Notebook 

By S. Whitehead, A.S.A.A.Net 

7/6 

Municipal Series— 

Education Department 

By A. E. Ikin, li.Sc., l.L.D. 

Net 

7/8 

Gas Undertaking 

By E. Upton, F.S.A.A. 

Net 

5/- 

Public Health Department 

By W. A. Leonard . 

Net 

6/- 

Rating Department 

By A. II. Peacock, M.A., A.S.A.A. 

Net 

5/- 

Town Clerk’s Department and the 
Justices’ Clerk’s Department 

By A. S. Wright and E. II. Singleton 

Net 

7/8 

Tramways Department 

By S. B. N. Marsh . 

Net 

6/- 

Waterworks Undertaking 

By P. J. Alban, F.S.A.A., F.I.M.T.A., A.C'.t.S 

1. Net 

10/3 

ADVERTISING AND COMMERCIAL ART 



Advertisement Lay-Out and Copy-Writing 

By A, J. Watkins. Net 157— 

Advertisements, The Lay-out of 

By R. H. W. Cox.Net 7/6 

Advertising Procedure. By o. Kleppner . Net 21/- 

Advertising Through the Press 

By N. Hunter. Net 5/- 

Business Man’s Guide to Advertising 

By A. E. Bull .Net 3/6 

Designs, Book of , 

By C. J. and L. S. Strong * Net 16/- 

Dlctionary of Advertising and Printing, The 
By G. J. Freshwater and Alfred Bastien . Net 42/- 
Effective Postal Publicity 
By Max Rittenberg . . Net 7/6 

Hints and Tips for Commercial ‘Artists 
By Bernard J. Palmer «. Net 5/- 



P&IC1 


Advertising and Commercial Art—cpntd. 

Law Relating to Advertising, The 
By E. Lino-Mallisom, U,Sc. (Lille) . . . Net 7/8 

Lay-outs for Advertising. By John Dell . Net 12/8 
Lettering, Plain and Ornamental 

By E. 0. Fooks. Net 3/6 

Modern Lettering from A to Z 

By A. Cecil Wade. Net 12/6 

Poster Designing 

By W. S. Rogers. Net 7/8 

Poster, The Technique of the 
Edited by Leonard Richmond, U.B.A., R.0.1. . Net 42/— 
Practical Points in Postal Publicity 

By Max Kittenbeiig .Net 51 - 

Practical Press Publicity, liy a. l. Culver Net 3/6 

Routine of the Advertising Department 

By Reginald 11. W. Cox .... Net 10/6 
Ticket and Showcard Designing 
By F. A. Pearson .Net 3/6 

Training in Commercial Art 

By V. L. Danvers. Net 10/6 

Types and Type Faces By c. M. Tregurtha Net 2/6 


SALESMANSHIP 


Commercial Travelling. By a. e. Bull 
Craft of Silent Salesmanship 


By H. Dennett. 

Mail Order and Instillment Trading 

By A. E. Bull 

Mail Order Organization 

By P. E. Wilson. 

Modern Sales Correspondence 
'By D. M. Wilson . t . 

More Sales Through the Window 
By C. C. Knights . . • . 


s . Net 

51- 

. Net 

3/8 

is Net 

3/6 

Trader 


. Net 

7/6 

. Net 

51- 

. Net 

376 

. Net 

3/6 

. Net 

3/8 



Salesmanship—contd. , 


Outline of Sales Management, An 

Bv C. C. Knights, Sales Consultant 

Net 

paics 

6/- 

Personal Salesmanship. By R. simmat, m.a. 

Not 

3/6 

Practical Aids to Retail Selling 

By A. Edward Hammond .... 

Not 

3/6 

Practical Commercial Travelling 

By Bonald T. Lewis. 

Net 

3/6 

Practical Salesmanship 

By N. C. Fowi.HR, Junr. .... 

Net 

7/6 

Principles of Store Practice 

By Frank Ciutiiam and S. A. Williams, M.A 


5/- 

Psychology as a Sales Factor 

By A. J. CiREENLY. 

Net 

7/6 

Retail Distribution, Principles of 

By S. A. Williams, M.A. .... 

Net 

5/- 

Retail Management. By c. l. bulling . 

Net 

15/- 

Retail Salesmanship. By c. l. Bollinu 

Net 

7/6 

Sales Management. By o. l. Bolling 

Net 

10/6 

Salesmanship 

By W. A. Corbion and 0. E. G rimsdale 

Net 

3/6 

Salesmanship. By William Maxwell . 

Net 

5/- 

Salesmanship, Technique of 

By C. C. Knights. 

Net 

5/- 

Shop Fittings and Display 

By A. K. Hammond ..... 

Net 

6/- 

Successful Retailing. By E. N. Simons . 

Net 

•5/- 

Training for More Sales 

By C. C. Knights, Sales Consultant 

Net 

5/- 

Training for Travelling Salesmen 

By F. W. Shrubsall. 

Net 

2/6 

TRANSPORT 

Canals and Inland Waterways 

By George Cadbury and S. P. 1,'obbs, B.A. . 

Net 

5/- 


Commercial Motor Road Transport 
.By L. M. Meyrick-Jones .... Net 15/— 
History and Economics of Transport, The 

By A. VV. Rirkaldy, M.A., B.Litt., M.Com., and 

A. D. Evans .Net 16/- 

How tq Make the British* Railways Pay 

By M. F. Farrar. 


. Net 3/6 



Transport—contd. 


Industrial Traffic Management 

Bv G. B. Lissendisn ..... Not 
Modern Dock Operation 
By D. Koss-Joiinson, C.B.E., V.L>„ M.Inst.I. . Net 

Modern Railway Operation 

By 1). It. Lamb, M.lust.T.Net 

Port Economics 

By B. Cunningham, D.Sc., B.E., F.lt.S.E. . Net 

Railway Electrification and Traffic Problems 

By P. Burtt, M.Inst.T.Net 

Railway Rates : Principles and Problems 

By P. Burtt, M.Inst.T.Net 

Railway Statistics : Their Compilation and 
Use. By A. E. KlRKl'A, O.B K., M.Inst.T. . Net 
Rights and Duties of Transport Undertakings 
By II. B. Davies, M.A.. anil F. M. Landau, Uamutcr- 
ut- Law . . . . ■ ■ ... Net 

Road Making and Road Using 

By T. Salkiuld, M.Inst.C.E. . . ■ ■ Net 

Road Transport Operation—Passenger 
By It. Stuart Pilcher, F.K.S.E., M.Inst.T. . Net 
Transport Management, Practical 
By Andrew IIastie .Net 

• LAW 


■Administration of Estates, The 
. By A. II. Cosway . . . • ■ Net 

4fr and Aviation Law (Civil Aviation) 

•By Wm. Marsiiai.t. Freeman. Harr'nter-al-Cum ■ Net 
Bankruptcy, Deeds of Arrangement, and Bills 
of Sale 

By W. Vai.entine Ball and Donald Oeddes Net 

Business Tenant, The 

liy Edward S. Cox-Sinclair, ami T. Hynes . Net 

Business Transfer Agent and Trade Valuer 

By J. Otway Cave . • • • • Ne t 

Commercial Law of t England, The 

By J. A. Slater, B.A., LL.B. (Loud.) 

Companies and Company Law 
By A. C. Connell, LL.B7 (Bond.). Revised by W. E. 
Wilkinson, LL.IJ. . 


Company Law » 

' By I). P. de L’Hotte Hanking. M.A.. LL.I)., and 
Ernest Evan Spicbr, F.C.A. Edited by II. A. IT yb 
Wilson, F.C.A., P.S.A.A. , -' et 


MCI 

26/- 

5 /- 

51- 

51- 

51- 

51- 

51- 

10/6 

5/- 

10/6 

10/6 

5 /- 

7/6 

21 /- 

7/6 

7/6 

3/6 

6 /- 

10 /- 



, Law—contd. 1 

Commercial Law Cases. By Albert crew . Net 

Company Law 

By H. Goitein, LL.D.. Darrister-at-Law . 

Concise Handbook of the Law Affecting Land - 
lord and Tenant 

By R. Borregaard, M.A. .... Net 
Dictionary of Legal Terms and Citations, A 
By H. A. C. Sturgess and Arthur K. Hewitt . Net 
Duckworth’s Principles of Marine Law 
By W. Marshall Freeman, liarrister-at-Law . Net 
Elements of Commercial Law, The 
By A. H. Douglas, LL.B. (Loud.) .... 
Examination Notes on Commercial Law 
By R. W. Holland, O.B.E., M.A., M.Sc„ LL.D. . Net 
Examination Notes on Company Law 
By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. . Net 
Guide to Bankruptcy Law and Winding Up of 
Companies 

By P. Porter Fausset, M.A., Barrisler-at-Law Net 

Guide to Company Law 
By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. . 
Industrial Assurance Law 
By A. J. Suenson-Taylor, O.B.E., M.A., F.O.I.I. Net 

Law for Journalists 

By Charles Pilley, Barrister-ai- Law . . Net 

Law for the House-Owner 
By A. H, Cosway ...... Net 

Law for the Layman 

In 2 vols. Edited by W. J. Weston, M.A., B.Sc. 
Complete ....... Net 

Law of Contract, The 

By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. Net 

Law of Gaming and Betting 

By C. P. Shoolbread, B.A., LL.B., Barrisler-at- Law Net 

Law of Inland Transport 

By VV. H. Gunn, LL.B. (Load.), Barristerial-Laui Net 

Lpw of Joint Stock Companies 
By W. J. Weston, M.A., B.Su., Barrister-at- Law 
Law of Master and Servant 

By F. R. Batt, LL.M.Net 

Law of the Sale of Goods * v * 

By C. G. Austin, B.A. (Oson). . . . Not 

, 24 
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6 /- 

7/0 

8/6 

5/- 

7/8 

21 - 

2/0 

2/6 

5/- 

3/6 

6 /- 

5/- 

2/3 

30/- 

51- 

18- 

8/0 

7/8 

12/6 

6 /- 



Law—contd. 


Law Relating to Industry 

By H. Samuels, M.A., Barrister-at-law . . Net 15/- 

Law Relating to Restraint of Trade 
By R. Yorke Hedges, LL.M., Barrisler-al- Law Net 7/6 

Law of Trusts, The 

By George W. Keeton, M.A., LL.D. . . Net 25/- 

Llquidator’s Index and Summary of the 
Companies Act and Winding Up Rules, 1929 
By John H. Senior, F.C.A., and H. M. Pratt Net 7/6 
Manual of Company Law and Practice 
By Leslie Maddock, BarrMer-at- Law . . . 10/6 

Manual of Law for the Cinema Trade 

By Gordon Alchin, B.C.L., M.A. . . . Net 30/— 

Partnership Law and Accounts 
By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. Net 6/- 
Preparation of Schemes and Orders under the 
Town and Country Planning Act 
By S. Pascoe Hayward, B.A. (1034) . . Net 10/8 

Poley’s Law and Practice of the Stock Exchange 
By R. H. Code Holland, B.A., of the Middle Temple , 
Barrieter-al-Law , and John N. Werry . . Net 15/- 

Public Rights’in the Seashore 

By H. Uallienne Lemmon, M.A., L.L.M., Cantab. Net 30/- 

Qpestions and Answers on Commercial Law 

By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. Net 5/- 

Slater’s Bills, Cheques, and Notes 

Revised by L. Le M. Minty. Ph.D.. B.Sc., B.Com., 

LL.B. .'.Net 5/- 

Slater’s Mercantile Law 

Revised by R. W. Holland, O.B.E., M.A.. M.Sc., 

LL.D.. and It. II. Code Holland, B.A., BarrMer- 

at- Law ......... 7/8 

Solicitor’s Clerk’s Guide 

By E. A. Cope. Revised) by P. G. W. Lester . Net 4/- 

Trade Mark Law and Practice 

By A. W. Griffiths, B-Sc.^Eng.), Lond. . Net 10/6 

Wills, A Complete Guide for Testators, 

• Executors, and Trustees * 

By It. W. Holland, £f.B.E.,,M.A„ M.Sc., LL.D. Net 2/6 

Wills, A Handbook on. By A. H. Cosway. . Net 2/8 
25 



REFERENCE BOOKS 


Art of Conference, The 


By Frank Walser . 

Net 

10/8 

Business Budgets and Budgetary Control 

By A. W. Willsmore, F.R.Econ.S. . 

Net 

10/8 

Business Charts 

By T. O. Rose, A.M.I.Mech.E. 

Net 

10/8 

Business Forecasting and Its Practical Appli¬ 
cation. By W. Wallace, M.Com. (Lond.) . Net 

7/0 

Business Man’s Guide, Pitman’s 

Net 

6/- 

Business Statistics 

By R. W. Holland. O.B.E., M.A., M.Sc., LL.D. 

Net 

3/8 

Business Terms, Phrases, etc. 

Net 

3/8 

Buying and Selling a Business 

By A. H. Cosway ...... 

Net 

3/8 

Commercial Credits and Accounts Collection 

By Cuthbeut Grew .Net 

10/6 

Charting, Manual of. 

Net 

6/- 

Charts and Graphs , 

By Karl G. Karsten, B.A. (Oxon) 

Net 

25/- 

Commercial Self-Educator 

Edited by R. W. Holland, O.B.E., M.A., M.Sc.. LL.D. 
Three Vols. . ...... Net 

45/- 

Commodities of Commerce 

By J. H. Vanstone, F.R.G.S. 

Net 

61- 

Cotton World, The 

Compiled and Edited by J. A. Todd, M.A., B.L. . 

Net 

61- 

Course in Business Statistics 

By Charles H. Bayliss, B.Com. (Lond.) 


3/6 

Dictionary of the World’s Commercial 
Products “ 

By J. H. Vanstone, F.R.G.S. — 

Net 

5- 

Documents of Commerce 

By F. A. Will..:an, Cert. A.I.B. 

Net 

S h 

Guide to the Improvement of tiie Memory 
By the late Rev. J. H. Bacon 

Ne*> 

1/6 
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*eierence books— conta. 

How tb Grant Credit. By Cuthbert Greio Net 3/8' 
Investor’s Manual, The 

•By VV. W. Wall, F.S.S., F.J.I. . Net 3/8 

Markets of London. By cuthbert Mauouan . Net 6/- 

Mercantile Terms and Abbreviations . Net 1/8 

Money and the Stock and Share Markets, The 

By Emil Davies. Net 2/- 

Money Making in Stocks and Shares 

By Sydney A. Moseley .... Net 7/6 

Office Desk Book, Pitman’s -Not 2/6 

Parliament 

By Henry Morrison and Wilfrid >S. Abbot, M.A. 

(Oxon). With a Foreword by lit. Hon. Sir John 

Simon, M.P.Net 2/8 

Political Parties and Policies 

By E. Royston Pike .Net 2/6 

Raw Materials of Commerce 

In 2 vols. Edited by J. II. Vanstone, F.R.G.S. Net 20/— 

Report Writing 

By Carl G. Gaum, M.E., and Harold F. Graves, M.A. 

' Net 12/6 

Romance of World Trade, The 

'By A. P. Dennis, Ph.D., LB.D. . . . Net 15/- 

Root Principles of Investment, The 

lly II. Cope West .Net 15/— 

Speak in Public, How to 

By C, F. Carr and F. E. Stevens . . . Net 3/8 

Statistics in Theory and Practice 

By L. R. Connor, M.Sc. (Eeon.l, llarristrr-al-Law Net 12/6 

PITMAN’S ECONOMICS SERIES 

General Edjtor: PifoFESSOR J. H. Jones, M.A. 

Professor of Economics and Head of ihc Commerce Department, 
University of Leeds 

A Primer of Economic Geography 
.By L. W. Lyde, M.A., F.U.G.S., F.R.S.G.S# . Net 5/- 

British Economists/ • . 

By Francis C. Hood, M.A. • . . . • Net 2/6 
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Pitman’s Economics Series—fcontd. 


Business Forecasting 

By J. H. Richardson, M.A., Ph.D. . 

< 

Net 

PRICK 

2/6 

Currency and Banking 

By D. T. Jack, M.A. .... 

. Net 

51 - 

Economic Functions of the State 

By R. H. Soltau, M.A. .... 

. Net 

51 - 

Finding Capital for Business 

By David Finnie, M.A., C.A. . 

. Net 

2/6 

International Trade 

By D. T. Jack, M.A. 

. Net 

2/6 

Methods of Remuneration 

By R. Wilson, M.A., B..Sc. 

. Net 

2/8 

Overhead Costs 

By Sir Henry N. Bunbury, K.C.B. 

. Net 

2/6 

Production 

By Hubert Phillip, M.A. (Oxon) 

. Net 

51 - 

Socialism 

By Robf.rt Richards, M.A. . 

. Net 

2/8 

Transport and Communications 

By K. G. Fenelon, M.A., Ph.D. . .' 

. Net 

2/6 

Value and Distribution 

By Hubert Phillips, M.A. (Oxon) . 

. Net 

5/- 


PITMAN’S “ART AND LIFE’’ , 
SERIES 

General Editor: WEIGHT WATTS MILLER, B.A., London 
(First Class Honours), M.Ed., Manchester 

Art : An Introduction to Appreciation 


By Raymond Coxon, A.R.C.A. 

Net 

51- 

Books : An Introduction to heading 

By Wright Watts Miller, §..A. (Loud.), M.Ed. 

' (Manchester) ....... 

Net 

51- 

Economics : The Study of Wealth 

By A. L. Gordon Mackay, M.Litt., M-A., M.Econ. 

Net 

51- 

Films t The Way of the Cinema ’ 

By Andrew Buchanan . 1 . 

Net 

51- 
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FOREIGN LANGUAGES 


FRENCH 

Progressive French Grammar 

By Dr. F. A. Hedgcock, M.A., D./s.L. . 

Commercial French Grammar 
By F. W. M. Draper, M.A., L.is.L. 

French-English and English-French 
Commercial Dictionary 

Bv F. W. Smith. 

Handbook to French Examinations 

By E. Donald Nisbet, B.A., lions. (Lond.) 


MUCI 

5/8 

8/6 

Net 7/6 
Net 1/6 


GERMAN 

Commercial German Grammar, Pitman’s 

By J. Bitiiell, M.A. 3/8 

German-English and English-German 
Commercial Dictionary 

By J. Bithell, M.A.Net 18/- 

Commercial Correspondence in German. . 3/8 


SPANISH 

Spanish Commercial Grammar 

By C. A. Tole[>ano. 4/6 

Spanish-English and English-Spanish 
• Commercial Dictionary 

J3y G. It. Macdonald. Net 12/6 

Mapual of Spanish Commercial Correspondence 
\$y G. R. Macdonald. . 4/6 

ITALIAN 

Italian Commercial Grammar 

By Luigi Ricci. 4/- 

Italian-English and English-Italian 
Commercial Dictionary 

By G. R. Macdonald. Net 30/- 

Mercantile Correspondence, English-Italian . 5 /- 

PORT4JGUESE 

Portuguese-English and English-Portuguese 
Commercial Dictionary 

•By F. W. Smith. Net 18/- 

Mercantile Correspftndence, English-Portu¬ 
guese. . . . •.3/6 



PITMAN’S SHORTHANb 


PRIC1 


Pitman’s Shorthand Instructor . . . 4/8 

Pitman’s Shorthand Commercial Course 4/6 

Pitman’s Shorthand Rapid Course . 4/6 

Shorter Course in Pitman’s Shorthand l/- 

Shorthand Dictionary. 7/6 

TYPEWRITING 

Pitman’s Commercial Typewriting 

By W. and E. Walmsley.5/- 

Pitman's Typewriter Manual .... 6/- 

Business Typewriting 

By P. Heelis ..2/- 

Advanced Typewriting 

By F. Heelis ....... 3/6 

Dictionary of Typewriting 

By H. Etheridoe, Revised by Maxwell Crooks and 
Frederick Dawson, F.C.T.S.5/- 

Theory of Typewriting, The. By Florence Lockey. 8 /- 

Purt I (only).2/- 

Typist’s Companion, The 

By Maxwell Crooks, F.I.P.S., F.C.T.S. (Inc.) . . 2/- 

Touch Typewriting for Teachers 

By Maxwell Crooks .Net 7/6 

Book of the Underwood Typewriter, The 

By Maxwell Crooks .Net 2/6 

Touch Typewriting Exercises 

By T. J. Simons, F.C.T.S., F.I.P.S.1/6 

Pitman’s Keyboard Mastery Course 

By Maxwell Crooks. The book, is prepared for use 
with Pitman’s Gramophone Course of lieyboard In¬ 
struction. In large post 4to . • • • • 1/6 

Pitman’s Gramophone Course of Typewriter 
Keyboard Instruction 

Arranged by IvfixwELL Crooks 

Complete, in strong case, together vdl' one copy o( 
Instruction Book. Comprising twelv% 10-in. records 
(six discs).. .Net 35/- 
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COMMON COMMODITIES AND INDUSTRIES^ 

Each book in crown 8vo, illustrated. 3s. net. 

In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
natural product, he follows its development until it becomes a 
commercial commodity, and so on through the various phases 
of its sale in the market and its purchase by the consumer. 


Asbestos. (Summers.) 

Bookbinding Craft and Industry. 

(Harrison.) 

Books—From the MS. to the Book¬ 
seller. (Young.) 

Boot and Shoe Industry, The. (Hard¬ 
ing.) 

Brushmaker, The. (Kiddikb.) 

Butter and Cheese. (Tisdale and 

Jones.) 

Carpets. (Bbinton.) 

Clocks and Watches. (Overton.) 
Clothing Industry, The. (Poole.) 
Cloths and yie Cloth Trade. (Hunter. ) 
Coal. I^ilson.) 

•Boftljar. (Warnes.) 

Coffee—From Grower to Consumer. 
(Keable.) Revised by Parham. 

Concrete and Reinforced Concrete. 

(Twelvktrees.) 

Copper—From the Ore to the Metal. 

(PlOARD.) 

Cordage and Cordage Hemp and 
Fibres. (Woodhouse and Kjl- 
gour.) 

Corn Trade, The British. (Bark§u i 
Cotton Spinning. (WadV) 
Engraving. (Lascelles.) 

Explosives,Modern. (Levy.) 

Fishing Industry, The. (Gibbs ) 

• ** t 

Furniture. (Binstkad.) 

Furs and the Fur Trade. (Sachs. » 


Gas and Gas Making. (Webber.) 

Glass and Glass Manufacture. (Mar. 

son.) Revised by L. M. Angus- 
Butterworth. 

Gloves and the Glove Trade. (Ellis.) 
Gums and Resins. (ParAy.) 

Iron and Steel. (Hood.) 
Ironfounding. (Whitelby.) 

Jute Industry, The. (Woodhousb 

and Kiloour ) 

Knitted Fabrics. (Chamberlain and 
(Juilter.) 

Leather. (Adcock.) 

Linen. (Moore.) 

Locks and Lock Making. (Burni.) 
Match Industry, The. (Dixon.) 

Meat Industry, The. (Wood.) 

Oils. (Mitchell.) 

Paper. (Maddox.) 

Photography. (Gamble.) 

Pottery. (Noke and Plant.) 

Rice. (Douglas.) 

Rubber. (Stevens and Stevbnb.) 
Salt. (Calvert.) 

Silk. (Hooper.) 

Soap. (Simmon^) 

§ Sponges. (CBES3WELL.) 
i Stones and Quarries. (Howb.) 
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. Common Commodities and Industries—contd. 


Sufar. (Mabtiniao. t (Revised by 
Eastick.) 

Sulphur and Sulphur Derivatives. 

(Auden.) 

Tea. (Ibbetson.) 

Textile Bleaching. (Steven. > 

Timber. (Bullock.) 


Tin and the Tin Industry. (Munoey.) 
Tobacco. (Tanner.) 

Weaving. (Crankshaw.) 

Wheat and Its Products. (Millar.) 
Wool. (Hunter.) 

Worsted Industry, The. (Dumvill* 
and Kershaw.) 


Technical Dictionary of Engineering and Industrial 
Science in Seven Languages: English, French, 
Spanish, Italian, Portuguese, Russian, and 
German. 

With an Index to Each Language. 

In five volumes, each in crown 4to buckram gilt, 2018 pp., 
£8 8g. net, complete. 

Compiled by Ernest Slater, M.I.E.E., M.l.Mech.E., in collab¬ 
oration with Leading Authorities. 


PITMAN’S SHORTHAND 

Invaluable to all Business and Professional Men 


The following Complete Catalogues will be sent, poet free, on 
application — Commercial, Educational, Technical, Law, 
Shorthand, Foreign Languages, Arts and Crafts, and 
General. 


Sit Imm Pitman ft Boas. Ltd., Parkjr Stree\j§fjngj way, London. W.0.8 


PRINTS© IN GREAT BRITAIN AT THE PITMAN PRESS, BATH 
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HENRY TAYLOR & SONS, Ltd.' 

BROWN’S SQUARE WORKS 

BELFAST, IRELAND 

ESTABLISHED 1877 


MANUFACTURERS OF 


Hand and Machine Hackles, 
Gills and Wood Card Covering 
for Flax, Hemp, Jute and other 
Fibrous substances. Steel 
Faced Card Covering 


Telephone : Belfast 247 

Telegraphic Address : “hackles, Belfast” a.b.o. code 5th edition 

ENQUIRIES SOLICITED 


PITMAN’S BOOKS 


BY THE SAME AUTHORS 


ARTIFICIAL SILK & ITS MANUFACTURE 

Translated from the French of Joseph Foltzer. 

By Thomas Woodhousb. 

This book m its French 'original is regarded as a standard 
work and :t is liehcvcd that in an English form it will 
respond to a much-felt need. In demy Svo. cloth gilt, 
illustrated. 21/- net 

CORDAGE & CORDAGE HEMP & FIBRES 

By T. Woodhouse and F. Kn.ooun. 

Describes in a brief*but adequate mariner the methods 
employed andTmachinery used in the manufacture of the 
various types of cordas^nterestiny chaptors on the 
sources of the fibres are included. In crown 8vo. cloth, 

with 31 illustratio ns. 3s. net. _ 

Sir Isaac Pumas & Sons. I.tii., Pakm.« Sm.ET, Kikoswav, WC2 
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'THE 

HYDRO 

fob all bkanchk* of 

THE TEXTILE INDUSTRY 


I 

i - * 

i : 

/ 

72' Electrlc»ny-I>riv»n Hydro-Eitrsctor.—T»e So. 4 

CATALOGUES—POST FREE 

THOS. BROADBEHT & SOHS, LTD. 

HUDDERSFIELD 

Telephone: 

1581,(4 lines) 



MOST EFFIGIEtfl. 



Rope Driving 

IS 

Positive 

Efficient 

Noiseless 

It ELI AISLE 
Economical 

The practical monopoly which tins me(hod of Trans¬ 
mitting Power enjoys, particulaily in the Textile 
Trades, is the logical result 

'KENYON’S PATENT 

1NTEILSTU ANEED (joTTON 

Diving Rope 

reprosents over GO years practical experience). 

Consult our 

Technical Department 

Pamphlet, “ Transmission of Power by Ropes,” 
Post free on request. 

WM. KENYON & SONS, LD. 

Dukinfield, 

Nr. pJhwCHESTER 



